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(54) NOVEL ISOQUINOLINE DERIVATIVES 

(57) Novel isoquinoline derivatives represented by general formula (I) or pharmaceutical^ acceptable acid-addition 
salts thereof, prepared by aiming at providing novel compounds which have an inhibitory activity on nerve cell death of 
the apoptosis type, wherein Ar represents an optionally substituted aromatic ring; and n is 0, 1 or 2. Because of the 
inhibitory effect on cell death, these compounds are useful as preventives and remedies for neurodegenerative dis- 
eases such as Alzheimer's disease, Parkinson's disease, Huntington's chorea and amyotrophic lateral sclerosis, 
ischemic cerebral diseases such as cerebral stroke, and peripheral nerve disorders observed in diabetes, etc. 
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Description 

Technical Field 

5 The present invention relates to new isoquinoline derivatives and their pharmaceutical^ acceptable acid addition 
salts. The derivatives of the present invention have inhibitory activity on neuronal cell death (apoptotic cell death-type) 
caused by excessive apoptosis in a nervous system and they are useful for prevention or treatment of neurodegenera- 
tive disorders such as Alzheimer's disease, Parkinson's disease, Huntington's chorea and amyotrophic lateral sclerosis, 
cerebral ischemic injury such as stroke, and peripheral neuropathy in diabets mellitus. 

10 

Background Art 

Cell death is classified from morphological change into necrosis that whole cells are swelled by cell membrane 
degeneration and die out, and apoptosis that whole cells reduce the sizes to change the nuclear structure and to frag- 

15 mentize DNA into ladders and die out (Kerr and Harmon, Apoptosis: The molecular Basis of Cell Death, Tomei and 
Cope (Eds), pp5-29 (1991), Cold Spring Harbor Laboratory Press). It has become clear that the apoptosis is greatly 
involved in pathology suffering from many diseases, and there is possibility of new treatment by controlling inappropri- 
ate apoptosis (Thompson, Science, Vol. 267, pp 1456-1462 (1995)). 

Several lines of evidence suggest that neuronal cell death in neuro degenerative disorders occurs by apoptosis 

20 (Alzheimer disease, Parkinson disease, Huntington chorea, amyotrophic lateral sclerosis and the like) (Su et a!., Neuro 
Report, Vol. 5, pp 2529-2533 (1994); Yoshiyama et al., Acta Neuropathologica, Vol. 88, pp 207-211 (1994); Lassman 
et al., Acta Neuropathologica, Vol. 89, pp 35-41 (1995); Smale et al., Experimental Neurology, Vol, 133, pp 225-230 
(1995); Dragunow et al., Neuro Report, Vol. 6, pp 1053-1057 (1995); Portera-Cailliau et aL, Journal of Neuroscience. 
Vol. 15, pp 3775-3787 (1995); Cotman and Anderson, Molecular Neurobiology, VoL 10, pp 19-45 (1995); Bredesen, 

25 Annals of Neurology, Vol. 38, pp 839-851 (1995)). In addition, apoptosis has been suggested to play a role in delayed 
neuronal death of Mongolian gerbil following transitant ischemia (Nitatori et aL, Journal of Neuroscience, Vol. 15, pp 
1001 -101 1 (1995)). As some agents for inhibiting neuronal apoptotic cell death, protein and RNA synthesis inhibitors 
can be exemplified. However, specificity of these inhibitors for advanced drug development is questionable. Further, a 
product of Bel -2 gene and a protein factor such as a neurotropic factor have problems because these are not safely and 

30 effectively administered in vivo, so that these are not practically used. Therefore, therapeutic method for the control of 
neuronal cell death in neurodegenerative disorders has not been established. Hitherto, many isoquinoline derivatives 
are known, especially, a compound binding an alkyl group via an sulfur atom at a 5-position of isoquinoline (Euerby, 
Mervin R. and Waigh, Roger D., J. Chem. Soc. Chem. Commun., Vol. 2, 127-128 (1984)). However, a compound bind- 
ing an aromatic ring via a sulfur atom at a 5-position of isoquinoline has not been known. 

35 

Disclosure of Invention 

In view of the above-mentioned conditions, the present inventors have been earnestly studied and found new com- 
pounds having excellent effects for suppression of the neuronal cell death caused by excess apoptosis in a nervous 
40 system. Accordingly, the present invention aims to provide new isoquinoline derivatives having inhibition activity for the 
nervous cell death caused by apoptosis acceleration in a nervous system. 

The present invention relates to new isoquinoline derivatives and their pharmaceutical^ acceptable acid addition 
salts there of. 

The new isoquinoline derivatives and their pharmaceutical^ acceptable acid addition salts there of are represented 
45 by the following general formula (I). 




55 wherein Ar shows an aromatic ring or a heterocycie, n shows 0, 1 or 2, and R 1 shows a substituted group selected from 
hydrogen, nitro and amino. 

Preferably, Ar of the above isoquinoline derivatives is selected from following aromatic ring: 
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R 2 



5 




wherein R 2 -R 10 show the same or different substituted groups selected from the group of hydrogen, nitro, amino, lower 
alky! amide, aryl amide, lower alkyl amino, aryl amino, aralkyl amino, carbamoyl, hydroxy, cyano, lower alkyl substituted 
by halogen, aryl sulfonyl, aryl sulfonamide, imidazol, tetrazole, pyrrole, and halogen atom. 

Preferably, Ar of the above isoquinoline derivatives is selected from any bicyclic compound which may be substi- 
15 tuted by the following groups: 
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wherein X shows NH, O or S, R 11 -R 37 show the same or different substituted groups selected from the group of hydro- 
gen, lower alkyl, lower alkyl substituted by halogen, aryl, aralkyl, nitro, amino, cyano and halogen. 

More preferably, Ar of the above isoquinoline derivatives is selected from following benzimidazole group: 
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wherein R^-R 47 show the same or different substituted groups selected from the group of hydrogen, lower alkyl, 
cycloalkyl. lower alkyl substituted by halogen, aryl, aralkyl. nitro, -NR^R 49 . -NHCO2R 50 . hydroxy, cyano and halogen. 
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A shows a substituted group selected from bonding or lower alkylene. and R^-R 50 show the same or different substi- 
tuted groups selected from hydrogen or lower alkyl. 

ha ,!^ d ? i ! i0 H n K Pr l fer f l ?! y, Ar ° f the 3b0Ve isoc > uinoline derivative * is selected from any polycyclic compound which may 

oe substituted by the following groups: 
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*HT w^f thG Same ° r differ6nt substituted 9™ps Reeled from the group of hydrogen, lower alkyl lower 
alkyl substituted by halogen, aryl, aralkyl, nitro, amino, cyano and halogen. 

As embodiments of the isoquinoline derivatives of the present invention, the following compounds are exemplified: 

(1) 5-(4-nitrophenylsulfanyl)isoquinoline 

(2) 5-(4-nitrophenylsulfonyl)isoquinoline 

(3) 4-(5-isoquinolylsulfonyl)aniline 

(4) N 1 -[4-(5-isoquinolylsulfony l)phenyl]acetamide 

(5) 5-[4-(pyrrole-1 -yl)phenylsulfonyl]isoquinoline 

(6) 5-(5-isoquinolylsulfanyl)-2-nitroaniline 

(7) 5-(5-isoquinolylsulfonyl)-2-nitroaniline 

(8) 4-(5-isoquinolylsulfanyl)-1 ,2-benzenediamine 

(9) 4-(5-isoquinolylsulfonyl)-1 ,2-benzenediamine 

(10) 4-(5-isoquinolylsulfanyl)-3-nitroaniline 

(11) 4-(5-isoquinolylsulfonyl)-3-nitroaniline 

(12) 5-[2-nitro-4-(pyrrol-1-yl)phenylsulfonyl]isoquinoline 

(13) 4-(5-isoquinolylsulfanyl)-3-nitrobenzonitrile 

(14) 5-[2-nitro-4-(1(2)H-1 i 2 I 3,4-tetrazol-5-yl)phenylsulbn^ 

(15) 5-[2-nitro-4-(1(2)H-1,2,3,4-tetrazol-5-yl)phenylsulfonyl]isoquinohn 

(16) 5-(5-isoquinolylsulfanyl)-2-nitrophenol 

(17) 2-amino-5-(5-isoquinolylsulfanyl)phenol 

( 1 8) 2-amino-5-(5-isoquinolylsulfonyl)phenol 

( 1 9) 5-[3-hydroxy-4-(pyrrol- 1 -yl)phenylsulfonyl]isoquinoline 

(20) 5-[2-fluoro-4-(1(2)H-1,2,3,4^ 

(21) 5-[2-fluoro-4.(1(2)H-1,2,3,4-tetrazol-5-yl)phenylsulfonyl]iso^ 

(22) 5-(2-chloro-4-nitrophenylsulfonyl)isoquinoline 

(23) 3-chloro-4-(5-isoquinolylsulfonyl)aniline 

(24) 5-[2-chloro-4-(pyrrol-1-yl)phenylsulfonyl]isoquinoline 

(25) 3-chloro-4-(5-isoquinolylsulfanyl)benzonitrile 

(26) 5-[2-chloro-4-(1 (2)H-1 ,2,3,4-tetrazol-5-yl)phenylsulfanyl]isoquinofine 

(27) 5-[2<;hloro-4-(1(2)H-1,2,3,4-tetrazol-^ 

(28) 4-(5-isoquinolylsulfanyl)-5-nitro-1,2-benzenediamine 

(29) 5-(5-isoquinolylsulfanyl)-2,4-dinitroaniline 

(30) N1-[4-(5-isoquinolylsulfanyl)-2-methylcarboxamide-5-nitrophenyl]acetamide 

(31) N1-[2-ethylcarboxamide-4-(5-isoquinolylsulfanyl).5-nitrophenyl]propanamide 

(32) N 1 *[2-amino-4-(5-isoquinolylsulfanyl)-5-nitrophenyl]butanamide 

(33) N1-[2-amino-4-(5-isoquinolylsulfanyl)-5-nitrophenyl]-2-methylpropanamide 

(34) 4-fluoro-5-(5-isoquinolylsulfanyl)-2-nitroaniline 
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(35) 4-f luoro-5-(5-isoquinolylsulfany1)-1 ,2-benzenediamine 

(36) 4-ch!oro-5-(5-isoquinolylsulfanyl)-2-nitroaniline 

(37) 4-chloro-5-(5-iscx)uinolylsulfanyl)*1 ,2-benzenediamine 

(38) 4-chloro-5-(5-isoquinolylsulfonyl)-2-nitroaniline 

(39) 4-chloro-5-(5-isoquinolylsulfonyl)-1 ,2-benzenediamine 

(40) 4-(5-isoquinolylsulfanyl)-5-methyl-2-nitroaniline 

(41) 4-(5-isoquinolylsulfanyl)-5-methyl-1 ,2-benzenediamine 

(42) 5(6)-(5-isoquinolylsulfanyl)-1 H-benzo[d]imidazole 

(43) 5(6)-(5-isoquinolylsuifonyl)-1 H-benzo[d]imidazole 

(44) 6(5)-chloro-5(6)-(5-isoquinolylsulfanyl)-1H-benzo[d]imidazole 

(45) 6(5)-chloro-5(6)-(5-isoquinolytsulfonyl)-1H-benzo[d]imidazole 

(46) 5(6)-(5-isoquinolylsulfanyl)-4(7)-nitro-lH-benzo[d]imidazole 

(47) 5(6)-(5-isoquinolylsutfonyl)-4(7)-nitro-1H-benzo[d]imidazole 

(48) 5(6)-(5-iscwquinolylsulfanyl)-2-methyl-1 H-benzo[d]imidazole 

(49) 5(6)-(5-isoquinolyisulfonyl)-2-methyl-1 H-benzo[d]imidazole 

(50) 5(6)-(5-isoquinolylsulfanyl)-2-methyi-6(5)-nitro-1H-benzo[d]imidazoie 

(51) 5(6)-(5-isoquinolylsulfinyi)-2-methyl-6(5)-nitro-1H-benzo[d]imidazole 

(52) 5(6)-(5-isoquinolylsulfonyl)-2-methyl-6(5)-nitro-1H-benzo[d]imidazole 

(53) 5(6)-(5-isoquinolylsulfonyl)-2-methyl-7(4)-nitro-1H-benzo[d]imidazole 

(54) 5(6)-(5-isoquinolylsulfonyl)-2-methyl- 1 H-benzo[d]imidazole-6(5)-amine 

(55) 5(6)-(5-isc>quinolylsulfonyl)-2-methyt-1H-benzo[d]imidazole-7(4)-amine 

(56) 6(5)-fluoro-5(6)-(5-isoquinotylsulfanyl)-2-methyl-1 H-benzo[d]imidazole 

(57) 6(5)-fiuoro-5(6)-(5-isoquinolylsulfonyl)-2-methyl-1H-benzo[d]imidazo!e 

(58) 6(5)-chloro-5(6)-(5-isoquinoly)sulfanyl)-2-methyl-1H-benzo[d]imidazoie 

(59) 6(5)-chIoro-5(6)-(5-isoquinolylsulfonyl)-2-methyl-1H-benzo[d]imidazole 

(60) 5(6)-(5-isoquinolylsulfonyl)-2-methyl-1H-benzo[d]imidazole-6(5)-carbonitrile 

(61 ) 5(6)-(5-isoquinoiylsulfanyl)-2,6(5)-dimethyl-1 H-benzo[d]imidazole 

(62) 5(6)-(5-iscxiuinolylsulfonyl)-2,6(5)-dimethyt-lH-benzo[d]imidazole 

(63) 1-ethyl-6-(5-isc^uinolylsulfanyl)-2-methyl-5-nitro-1H-benzo[d]imidazole 

(64) 1 -ethyl-6-(5-isoquinolylsulfonyl)-2-methyl-5-nitro-1 H-benzo[d]imidazole 

(65) 5-chloro-1 -ethyl -6-(5-isoquinolylsulfanyl)-2-methyl-1 H-benzo[d]imidazole 

(66) 1 -ethyl-5-(5-isoquinolylsulfanyl)-2-methyl-6-nitro-1 H-benzo[d]imidazole 

(67) 1 -ethyl-5-(5-isoquinolylsulfonyl)-2-methyi-6-nitro-1 H-benzo[d]imidazole 

(68) N1 -benzyl-5-(5-isoquinolylsulfanyi)-2-nitroaniline 

(69) N2-benzyl-4-(5-isoquinolylsulfanyt)-1 ,2-benzenediamine 

(70) 1 -benzyl-6-(5-isoquinolylsulfanyl)-2-methyl-1 H-benzo[d]imidazole 

(71) 2-ethyl-5(6)-(5-isoquinolylsulfanyl)-1H-benzo[d]imidazole 

(72) 2-ethyl-5(6)-(5-isoquinolylsulfonyl)-1 H-benzo[d]imidazole 

(73) 2-ethyl-5(6)-(5-isoquinolylsulfanyl)-6(5)-nitro-1H-benzo[d]imidazole 

(74) 2-ethyl-5(6)-(5-isoquinolylsulfonyl)-6(5)-nitro-1H-benzo[d]imidazole 

(75) 2-ethyi-5(6)-(5-isoquinolylsulfonyl)-7(4)-nitro-1H-benzo[d]imidazole 

(76) 6(5)-chloro-2-ethyl-5(6)-(5-iscK)uinotyisulfanyl)-1H-benzo[d]imidazole 

(77) 6(5)-chloro-2-ethyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 

(78) 5(6)-(5-iscxiuinolylsulfanyl)-2-propyl-1H-benzo[d]imidazoie 

(79) 5(6)-(5-isoquinolylsuffonyl)-2 -propyl- 1H-benzo[d]imidazole 

(80) 5(6)-(5-isoquinolylsulfonyl)-6(5)-nitro-2-propyl-1H-benzo[d]imidazole 

(81) 5(6)-(5-isoquinolyisulfonyl)-7(4)-nitro-2-propyl-1H-benzo[d]imidazole 

(82) 6(5)-chloro-5(6)-(5-isoquinolylsu!fanyl)-2-propyl-1H-benzo[d]imidazole 

(83) 6(5)-chloro-5(6)-(5-isoquinoiylsu!fonyl)-2-propyl-1H-benzo[d]imidazole 

(84) 2-isopropyl-5(6)-(5-isoquinoIylsuifanyl)-1H-benzo[d]imidazole 

(85) 2-isopropyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 

(86) 2-[5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole-2-yl]-2-propanol 

(87) 2-isopropyl-5(6)-(5-isoquinolylsulfonyl)-6(5)-nitro-1H-benzo[d]imidazole 

(88) 2-isopropyl-5(6)-(5-isCKjuinolylsulfonyl)-7(4)-nitro-1H-benzo[d]imidazole 

(89) 4-(5-isoquinolylsulfanyl)-1 ,2-di(phenylcarboxamide)benzene 

(90) 5(6)-(5-isoquinolylsulfanyl)-2-phenyl-1 H-benzo[d]imidazole 

(91 ) 4-chloro-5-(5-isoqui nolylsuifanyl)- 1 ,2-di(phenylcarboxamide)benzene 

(92) 6(5)-chloro-5(6)-(5-isc^uinolylsulfanyl)-2-phenyl-1H-benzo[d]imidazole 
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(93) 6(5)-chloro-5(6)-(5-isoquinolylsulfonyl)-2-phenyl-1H-benzo[d]imida2ole 

(94) 5(6)-(5-isoquinolylsulfanyl)-2-trifluoromethy!-1H-ben2o[d]imidazole 

(95) 5(6)-(5-isoquinolylsulfonyl)-2-trifluoromethyl-1H-ben2o[d]imidazole 

(96) 5(6)-(5-isoquinolylsulfonyl)-2-hexyI-1 H-benzo[d]imidazole 

(97) 2-cyclopropyl-5(6)-(5-isoquinoiylsulfanyl)-1H-benzo[d]imidazole 

(98) 2-cyclopropyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 

(99) 2-cyclobutyl-5(6)-(5-isoquinolylsulfonyt)-1H-benzo[d]imidazole 

(100) 2-cyclopentyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazoie 

(101) 2-cyclohexyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[^imidazole 

(102) 2-cycloheptyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 

(103) 5-(5-isoquinolylsulfanyl)-6-nitro-2,3-dihydro-1H-benzo[d]imidazol-2-one 

(104) S-fS-isoquinolylsulfonyO-e-nitro^.SKJihydro-IH-benzoIdjimidazol^-one 

(105) 5-(5-isoquinolylsulfanyl)-6-nitro-2,3-dihydro-benzo[d][1 t 3]thiazol-2-one 

(106) 5-(5-isoquinolylsulfinyl)-6-nitro-2,3-dihydro-benzo[d][1 t 3]thiazol-2-on 

(107) 5-(5-isoquinoly!sulfanyl)-6-nitro-2,3-dihydro-benzo[d][1 ,3]oxazol-2-one 

(108) 5-(5-isoquino!ylsuifonyl)-6-nitro-2,3-dihydro-benzo[d][1 ,3]oxazol-2-one 

(109) 6-(5-isoquinolylsulfanyt)-5-nitro-2,3-dihydro-benzo[d][1,3]oxazol-2-one 

(110) 6-(5-isoquinolylsulfonyl)-5-nitro-2,3-dihydro-benzo[d][1 ,3]oxazol-2-one 

(111) 6-(5-isoquinofylsulfanyl)-2-methylbenzo[d][1 ,3]oxazole 

(112) 5-(5-isoquinolylsulfanyl)-2-methyl-6-nitrobenzo[d][1 ,3]thiazole 

(113) 5(6)-(5-isoquinolylsulfanyl)-4(7)-nitro-1H-benzo[d][1,2,3]triazole 

(114) 5(6)-(5-isoquinolylsulfonyl)-4(7)-nitro-1 H-benzo[d][1 ,2,3]triazole 

(115) 6-(5-isoquinolylsulfanyl)quinoxaline 

(116) 6-(5-isoquinolylsuIfanyl)-7-nitroquinoxaline 

(117) 6-(5-isoquinolylsulfonyl)quinoxaline 

(118) 2,3-dimethyl-6-(5-isoquinolylsulfonyl)quinoxaline 

(119) 2,3-diphenyl-6-(5-isoquinolylsulfonyl)quinoxaline 

(120) 7-(5-isoquinolylsulfonyl)-1 ,2,3,4-tetrahydrophenazine 

(121) 6-chloro-7-(5-isoquinolylsulfonyl)-2,3-dimethylquinoxaline 

(122) 6-chloro-7-(5-isoquinolyisulfonyl)-2,3-diphenylquinoxaline 

(123) 9-(5-isoquinolylsulfonyl)acenaphtho[1 ,2-b]quinoxaline 

(124) 9-chloro-10-(5-isoquinolyisulfonyl)acenaphtho[1,2-b]quinoxaline 

(125) 11-(5-iscquinolylsulfonyl)dibenzo[a t c]phenazine 

(126) 5-(5-isoquinolylsulfanyl)isoquinoline 

(127) 5-(5-isoquinolylsulfonyl)is(Xiuinoline 

(128) 2-cyclohexyl-5(6)-(5-isoquinolylsuifonyl)-6(5)-nitro-1H-benzo[d]imidazole 

(129) 2<yclohexyt-5(6)-(5-isoquinolyisulfonyl)-7(4)-nitro-1H-benzo[d]imidazole 

(130) 2-cyclopentyl-5(6)-(5-isoquinolylsulfonyl)-6(5)-nitro-1H-benzo[d]imidazole 

(131) 2<yclopentyl-5(6)-(5-isoqui^ 

(132) 6(5)-chloro-2-cyclohexyl-5(6)-(5-iscMquinolylsulfonyl)-1H-benzo[d]imidazole 

(133) 6(5)-chloro-2-cyclopentyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 

(134) 6(5)-chloro-2-cyclobutyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 

(135) 5-(5-isoquinolylsulfanyl)-2-nitro-4-(trifluoromethyl)anilin 

(136) 5-(5-isoquinolylsulfonyl)-2-nitro-4-(trifluoromethyI)anilin 

(137) 4-(5-isoquinolylsulfonyt)-5-(trifluoromethyl)-1,2-benzenediamine 

(1 38) 5(6)-(5-isoquinolylsulfonyl)-2-methyl-6(5)-(trifiuoromethyl)-1 H-benzo[d]imidazole 

(139) 4-bromo-5-(5-isoquinolylsulfanyl)-2-nitroaniline 

(140) 4-bromo-5-(5-isoquinolylsulfonyl)-1 ,2-benzenediamine 

(141) 6(5)-bromo-5(6)-(5-isoquinolyisulfonyl)-2-methyl-1H-benzo[d]imidazole 

(142) 6(5)-bromo-2-ethyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 

(143) 6(5)-bromo-2-cyclohexyl-5(6)-(5-isoquinolyisulfonyl)-1H-benzo[d]imidazole 

(144) diethyt{2-[5(6)-(5-isoquinolytsulfonyi)-1H-benzo[d]imidazole-2-yl]ethyi}amine 

(145) diethyl{2-[5(6)-(5-isoquinolylsuto^ 

(146) 6(5)-chloro-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole-2-carbamic acid methyl ester 

(147) 2-amino-4-(5-tsoquinolylsulfanyi)-1-(4-methylphenyl)sulfonamide-5-^ 

( 1 48) 3-f luoro-4-(5-isoquinolylsulfonyl)benzonitrile 

( 1 49) 3-chIoro-4-(5-isoquinolylsulfonyl)benzonitrile 

(150) 4-(5-isoquinolylsulfonyl)-3-nitrobenzamide 
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(151) 5-(5-chloro-2-nitrophenylsulfanyl)isoquinoline 

(152) 5-[5-(1H-1-imida20lyl)-2-nitrophenylsulfanyl)isoquinoline 

(153) 5-(5-chloro-2-nitrophenylsulfonyl)isoquinoline 

(154) 5-[4-(1 H-1 -imidazolyl)-2-nitrophenylsulfanyl]iscxiuinoline 

(155) 5-[4-(1 H-1 -imidazolyl)-2-nitrophenylsulfonyl]isoquino!ine 

(156) 5-{[4-(phenylsulfonyl)phenyl]sulfanyl}isoquinoline 

(157) 5-{[4-(phenylsulfonyl)phenyl]sulfonyl}isoquinoline 

(158) 6-(5-isoquinolylsulfanyl)-3-nitro-2-pyridylamine 

( 1 59) 6-(5-isoquinolylsulfonyl)-3-nitro-2-pyridylamine 

(160) 6-(5-isoquinolylsulfanyl)-1 ,2-pyridinediamine 

(161) 5-(5-isoquinolylsulfanyl)-2-methyl-1(3)H-imida2o[4,5-b]pyridine 

(162) 7-(5-isoquinolylsulfanyl)-2-mehtyl-6-nitro-3,4-dihydro-4-quinazoline 

(163) 7-(5-isoquinolylsulfonyl)-2-mehtyl-6-nitro-3,4-dihydro-4-quinazoline 

( 1 64) 5-(5-isoquinolylsulfanyl)-2-nitrobenzonitrile 

(165) 2-amino-5-(5-isoquinolylsulfanyl)benzonitrile 

(166) 7-(5-isoquinotylsulfonyl)-1,2,3,4-tetrahydro-9-acryldinylamine 

(167) 5-[(5-nitro-2-pyridyl)sulfanyl]isoquinoline 

(168) 5-[(5-nitro-2-pyridyl)sulfonyl)isoquinoline 

(169) N1-{4-chloro-2-(ethylcarboxamid^ 

(170) 6(5)-chloro-2-ethyl-5(6)-[(8-nitro-5-isoquinolyl)sulfanyl))-1H-benzo[d]i^ 

(171) 6(5)-chloro-2-ethyl-5(6)-[(8-nit^ 

(1 72) 2-cyclopentyl-5(6)-(5-isoquinolylsulfanyl)-6(5)-nitro-1 H-benzo[d]imidazole 

(173) 6(5)-chloro-2-cyclopentyl-5(6)-(5-isoquinolylsulfanyl)-1H-benzo[d]imidazole 

(174) 2-(cyclopentylmethyl)-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[c0imidazole 

(175) 2-(cyclopentylmethyl)-5(6)-(5-isoquinolylsulfon^ 

As preferable compounds in the above compounds, (3), (11), (12), (48), (52), (59), (60), (74), (77), (80), (81), (83), 
(85), (87), (97), (99), (100), (101), (102), (104), (1 13), (119), (128), (130), (132), (133), (134), (141), (142), (143) can be 
exemplified. As most preferable compounds, (52), (60), (74), (77), (99), (100), (101), (102), (128), (130), (132), (133), 
(134), (141), (142), (143) can be exemplified. These compounds can be synthesized by using the same method as 
described in the following scheme of steps and the synthesis process described in examples. 

The compounds (I) of the present invention produce salts with acids or bases. The salts of acids can be formed by 
using mineral acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, nitric acid and phos- 
phoric acid; and organic acids such as formic acid, acetic acid, propionic acid, oxalic acid, malonic acid, succinic acid, 
fumaric acid, maleic acid, lactic acid, malic acid, citric acid, tartaric acid, carbonic acid, picric acid, methane sulfonic 
acid and glutamic acid. 

The salts of bases can be formed by using inorganic bases such as sodium, potassium, magnesium, calcium and 
aluminunium; organic salts such as methyl amine, ethyl amine and ethanol amine; salts of basic amino acid such as 
lysine, arginine and ornithine and salts of ammonium. Further, the compounds (I) of the present invention may form 
hydrates, solvates of ethanol and the like, and crystalline polymorphisms. 

The compounds related to the present invention can be prepared by the following (a), (b) and (c) methods. 



SH - 




+ Y-Ar 




or salt 



(no 



(i) 



(i) 



n = 0 



n =1 



or 2 



(II) 



(a) Method: 
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in the formula, Y shows a halogen atom or a cliazonium halide, Ar shows an aromatic ring or heterocycle which may 
be substituted, R 1 shows a substituted group selected from the group of hydrogen, nitro and amino. The salt of a 
mercapto compound can be prepared by adding base such as sodium hydroxide, potassium hydroxide, sodium car- 
bonate, potassium carbonate or sodium alkoxide to a corresponding acetylsulfanyl derivative or benzoylsulfanyl 
derivative in water or alcohol, and reacting the mixture at room temperature or under heat reflux. 
The reaction is commonly conducted at room temperature or under heat reflux in a solvent such as dimethylforma- 
mide (DMF), dimethyl sulfoxide (DMSO), acetonitrile, acetone or tetrahydrofuran (THF). To accelerate the reaction, 
a base such as sodium hydroxide, potassium hydroxide, sodium hydride, potassium carbonate or sodium methox- 
ide is preferably added. Thus obtained compound (I) of the present invention of n=0 is oxidized with an oxidizer 
such as hydrogen peroxide, organic peroxide, a manganese compound, chromic acid, organic peracid, peroxo sul- 
furic acid and oxonpersulfate compound, to produce compound (I) of the present invention of n=1 and 2. 




(IV) (V) (I) (I) 

n = 0 n =1 or 2 



(b) method: 

In the formula, Y shows a halogen atom or a diazonium halide, Ar shows an aromatic ring or heterocycle which may 
be substituted, R 1 shows a substituted group selected from the group of hydrogen, nitro and amino. 

Using a 5-isoquinoline halogen derivative and a mercapto derivative, compound (I) of the present invention can 
be produced by the same method as (a) method. 




n = 2 



(c) method: 

In the formula, Y shows a halogen atom or a diazonium halide, Ar shows an aromatic ring or heterocycle which may 
be substituted, R 1 shows a substituted group selected from the group of hydrogen, nitro and amino. Using a salt of 
5-isoquinolinesulf inic acid obtained from 5-isoquinoline sulfonyl chloride, compound (I) of the present invention can 
be produced by the same method as (a) method. 

Further, the compounds of the present invention can be produced by introducing or substituting new groups into 
the compounds obtained by the above procedure. For example, the compound (I) wherein n is 2 and Ar is 2-methyl-6- 
nitrobenzimidazole can be produced by nitration of 5-(5-isoquinolylsulfonyl)-2-methyl-6-nitro-1H-benzo[d]imidazole as 
shown in the following scheme. 



8 
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10 

This nitration can be conducted by a process for reacting the isoquinoline derivatives of the present invention with 
nitric acid or its salt in sulfuric acid, acetic anhydride or acetic acid under ice cooling or heat stirring, or by a process for 
heating the derivatives with nitronium tetraf luoroborate in an organic solvent such as sulfolane. 

Thus obtained compounds of the present invention are isolated and purified as they are or as their salts. The iso- 
15 lation and purification are performed by applying conventional procedure such as extraction, concentration, distillation, 
crystalization, filtration, recrystalization, and various types of chromatography. 

The pharmaceutical preparations containing one or more the compounds of the present invention or their salts as 
effective ingredients can be prepared by using pharmaceutical^ acceptable carriers or vehicles, or the other additives. 
As the carriers and vehicles for preparations, solid or liquid such as lactose, magnesium stearate. starch, talc, gelatin, 
20 agar, pectin, arabic gam, olive oil, sesame oil, cacao butter, ethylene glycol or the other common use materials can be 
used. 

The compounds of the present invention may be in any form of for example, tablets, capsules, granules, powder, 
liquid for oral administration, or intravenous injection or intramuscular injection, suppository, pecutanious for parenteral 
administration. Although the dosage may vary by a variety of factors, including the age and sex of the patient, one mg 
25 to 1000mg, preferably from 10mg to 200mg per adult per day, are useful in the oral administration at a time or several 
times per day, or from 1 mg to 500mg per adult per dose in the parenteral administration, at a time or several times per 
day or continuously in the range of one hour to 24 hours per day. As described above, since the dosage levels vary 
widely depending on the condition of the patient and other factors, these may contain at less or more than the above- 
mentioned dosage levels. 

30 

Brief Description of Drawings 

Figure 1 is a graph showing a suppressive effect of the compounds of the present invention to nerve cells in a 
model of colchicine induced neuronal cell death. 
35 Figure 2 is a graph showing a suppressive effect of the compounds of the present invention to nerve cells in a 
model of 6-hydroxy dopamine induced neuronal cell death. 

Figure 3 is a graph showing a suppressive effect of the compounds of the present invention to nerve cells in a 
model of 6-hydroxy dopamine induced neuronal cell death. 

Figure 4 is a graph showing a suppressive effect of the compounds of the present invention to neuronal cells in a 
40 model of 6-hydroxy dopamine induced neuronal cell death. 

Best Mode for Carrying Out the Invention 

The following Examples are intended to further illustrate the present invention and not to limit the invention by these 
45 Examples. 

Example 1 

5-(4-Nitrophenylsulfanyl)isoquinoline 

50 

5-Benzoylsulfanylisoquinoline 1 .41 g (5.3 mmol) was dissolved in a mixture solution of methanol (50 ml) and chlo- 
roform (5 ml), sodium methoxide 500 mg (9.3 mmol) was added, and the mixture was stirred at room temperature for 
30 minutes. The reaction mixture was concentrated under reduced pressure, the resulting residue was dissolved in 
DMF 50 ml, 4-nitrofluorobenzene 0.75 g (5.3 mmol) was added, and the mixture was heated and stirred at 100 °C for 
55 3.5 hours. After cooling, water was added to the reaction mixture, the resulting precipitate was collected and washed 
with water to obtain 5-(4-nitrophenylsulfanyl)isoquinoline 1.36 g (90.9 %). 

Melting point: 137-139 °C 
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Mass spectrometry (m/z): 283 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

5 : 9.47(1H,s), 8.58<1H,d), 8.39(1H,d), 8.23(1H.d). 8.07(2H,d), 7.92(1 Hd), 7.83(1H,dd), 7.18(2H,d). 
Infrared absorption spectrum v max (KBr) cm" 1 : 1575, 1500, 1330 



Element anlysis values (calculated as 
C 15 H 10 N 2 O 2 S.1/8H 2 O) 





C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


63.31 


3.60 


9.77 


11.18 


Found values 


63.25 


3.50 


9.79 


11.42 



Example 2 

5-(4-Nitrophenylsulfonyl)isoquinoline 

5-(4-Nitrophenylsulfonyl)isoquinoline was synthesized by the following three methods (a), (b) and (c). 

(a) method 

5-(4-Nitrophenylsulfanyl)isoquinoline 100 mg (0.4 mmol) was dissolved in concentrated sulfuric acid 2.0 ml, Beck- 
man's reagent 3.0 ml (a mixture of K 2 Cr 2 C 7 1 g - H 2 S0 4 1 ml - H 2 0 9 ml) was added dropwise, and the mixture was 
stirred at room temperature for 3 hours. After water was added to the reaction mixture, the solution was neutralized with 
4 N sodium hydroxide, and precipitates were filtered, washed with water, and recrystallized from methanol to give 5-(4- 
nitrophenylsulfonyl)isoquinoline 70 mg (63.6%). 

(b) method 

5-(4-Nitrophenylsulfany!)isoquinoline 2.01 g (7.1 mmol) was dissolved in concentrated sulfuric acid 20 ml, OXONE 
(trademark) 10.80 g (17.6 mmol) was added in portions, and the mixture was stirred at room temperature for 1 hour. 
After water was added to the reaction mixture, the solution was neutralized with a solution of 4 N sodium hydroxide in 
water and extracted with ethyl acetate. The organic layer was washed with a saturated sodium chloride, dried over 
anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue was recrystallized from 
ethyl acetate-hexane to give 5-(4-nitrophenylsulfonyl)isoquinoline 1 .99 g (88.8%). 

(c) method 

After a mixture of 5-isoquinolinesulfonyl chloride 1 .58 g (7.0 mmol), sodium sulfite 880 mg (7.0 mmol) and water 10 
ml was heated and refluxed for 1 hour, the reaction mixture was concentrated under reduced pressure. Ethanol was 
added to the resulting residue to filter off insoluble materials, and the filtrate was concentrated under reduced pressure 
to give sodium 5-isoquinolinesulfinate 375 mg (25.0%). 

A mixture of sodium 5-isoquinolinesulfinate 100 mg (0.5 mmol), 4-fluoronitrobenzene 70 mg (0.5 mmol), ethylene 
glycol 0.1 ml and ethyleneglycoldiethylether 0.1 ml was heated and refluxed for 3.5 hours. Water was added to the reac- 
tion mixture, and the solution was extracted with ethyl acetate, the organic layer washed with a saturated sodium chlo- 
ride, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting residue was 
recrystallized from methanol to give 5-(4-nitrophenylsulfonyl)isoquinoline 30 mg (20.3%). 

Melting point: 192-194 °C 

Mass spectrometry (m/z): 315 (M+1) 

Nuclear magnetic resonance spectrum (CDCI 3 ) 

6 : 9.35(1 H,s), 8.75(1 H,d), 8.67(1 H,d), 8.34-8.30(4H,m), 8.16(1H,d), 7.84(1 H,dd). 
Infrared absorption spectrum v max (KBr) cm' 1 : 3100, 1605, 1540, 1350, 1160, 1140 
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Element analysis values (calculated as C^H^^C^S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


57.32 
57.30 


3.21 
2.96 


8.91 
8.56 


10.20 
.0.38 



Example 3 

4-(5-lsoquinolylsulfonyl)aniline 

5-(4-Nitrophenylsulfonyl)isoquinoline 160 mg (0.6 mmol) was dissolved in concentrated hydrochloric acid 170 ml, 
stannous chloride dihydrate 650 mg (2.9 mmoi) was added, and the mixture was stirred overnight at room temperature. 
4 N sodium hydroxide in water was added to the reaction solution, and the resulting alkaline solution was extracted with 
ethyl acetate. The organic layer was washed with saturated sodium chloride, dried over anhydrous sodium sulfate, and 
concentrated under reduced pressure. The resulting residue was recrystallized from methanol to give 4-(5-isoquinolyl- 
sulfonyl)aniline 1 10 mg (76.5%). 

Melting point: 207-209 °C 

Mass spectrometry (m/z): 285 (M+1) 

Nuclear magnetic resonance spectrum (CD 3 OD) 

6 : 9.32(1H,s), 8.59-8.53(3H,m), 8.35(1H,d), 7.83(1H,dd), 7.65(2H,d), 6.64(2H,d). 

Infrared absorption spectrum v max (KBr) cm 1 : 3450, 3350, 1630, 1590, 1500, 1300, 1 130, 1085, 700, 590. 



Element anlysis values (calculated as C 15 H 12 N 2 02S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


63.36 
63.10 


4.25 
4.46 


9.85 
9.54 


11.28 
10.96 



Example 4 

N1-[4-(5-lsoquinolylsulfonyl)phenyl]acetamide 

4-(5-lsoquinolylsulfonyl)aniline 20 mg (0.1 mmol) was dissolved in a mixture solution of acetic anhydride 2 ml and 
pyridine 2 ml, the mixture was stirred overnight at room temperature, water was added to the reaction solution, and the 
solution was extracted with ethyl acetate. The organic layer was washed with saturated potassium hydrogensulfate and 
with saturated sodium hydrogencarbonate, dried over anhydrous sodium sulfate, and concentrated under reduced 
pressure to give N1-[4-(5-isoquinolylsulfonyl)phenyl]acetamide 10 mg (44.3%). 

Melting point: 240-244 °C 

Mass spectrometry (m/z): 327 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 :10.35(1H,S), 9.45(1H,s). 8.64-8.61 (2H,m), 8.49(1H,d), 8.34(1H,d), 7.99-7.90(3H,m), 7.77(2H,d). 2.04(3H,s). 
Infrared absorption spectrum v max (KBr) cm" 1 : 1700. 1590, 1540, 1320, 1310. 1160. 1140. 
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Element anlysis values (calculated as 
C 17 H 14 N 2 03S.1/8H 2 0) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


62.13 
62.30 


4.29 
4.61 


8.52 
8.03 


9.76 
9.84 



Example 5 



5-[4-(Pyrrole-1-yl)phenylsulfonyl]isoquinoline 

A mixture solution of 4-(5-isoquinolylsulfonyl)aniline 300 mg (1 .1 mmol), 2,5-dimethoxytetrahydrofuran 160 mg (1 .2 
mmol) and acetic acid 2 ml was heated and ref luxed for 1 hour. Water was added to the reaction solution, and the solu- 
tion was extracted with ethyl acetate. The organic layer was washed with saturated sodium hydrogencarbonate and sat- 
urated sodium chloride, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting 
residue was recrystalized from ethyl acetate-hexane to give 5-[4-(pyrrole-1-yl)phenylsulfonyl]isoquinoline 280 mg 
(83.0%). 

Melting point: 207-210 °C 

Mass spectrometry (m/z): 335 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.46(1 H,s), 8.69(1 H.dd), 8.65(1 H,d), 8.51 (1H,d), 8.37(1 H,d), 8.05(2H,d), 7.45(1 H.dd), 6.29(2H,d). 
Infrared absorption spectrum v max (KBr) cm- 1 : 1600, 1510, 1340, 1300, 1 150, 730, 610. 



Element anlysis values (calculated as 
C 19 H 14 N 2 0 2 S.1/4H 2 0) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


67.34 
67.51 


4.31 
4.38 


8.27 
8.10 


9.46 
9.26 



Example 6 

5-(5-lsoquinolylsulfanyl)-2-nitroaniline 

According to the method in Example 1, 5-(5-isoquinolylsulfanyl)-2-nitroaniline 5.86 g (99.0%) was obtained from 5- 
benzoylsulfanylisoquinoline 5.33 g (20.1 mmol), sodium methoxide 2.79 g (51 .7 mmol) and 5-chloro-2-nitroaniline 3 44 
g (19.9 mmol). 

Melting point: 204-206 °C 

Mass spectrometry (m/z): 298 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.44(1 H,s), 8.58(1 H,d), 8.35(1 H,d), 8.17(1H,d), 7.91-7.78(3H,m), 7.33(1 H,s), 6.41 (1H,d), 6.29(1 H,d). 
Infrared absorption spectrum v max (KBr) cm" 1 : 3450, 3270, 3130, 1620. 1570, 1490, 1470, 1320, 1240 
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Element anlysis values (calculated as 
Ci5HiiN 3 0 2 S.1/8H 2 0) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


60.14 


3.78 


14.01 


10.70 


Found values 


59.88 


3.69 


14.23 


10.94 



Example 7 

5-(5-lsoquinolylsulfonyl)-2-nitroaniline 

15 

5-(5-lsoquinolylsulfonyl)-2-nitroaniline was prepared by the following two methods (a) and (b). 

(a) method: 

20 5-(5-lsoquinolylsulfanyl)-2-nitroaniline 300 mg (1 .0 mmol) was dissolved in a mixture solution of 5% sulfuric acid 2 
ml and acetic acid 6 ml, potassium permanganate 200 mg (1.3 mmol) was added in an ice bath, and the mixture was 
stirred for 3 hours at 0 °C. After stirring at room temperature for 3 hours, the mixture was neutralized with 2N sodium 
hydroxide and extracted with ethyl acetate (70 ml x 3). The organic layer was dried over potassium carbonate, and con- 
centrated under reduced pressure. The resulting residue was recrystalized from methanol -water to give 5-(5-isoqui- 

25 nolylsulfonyl)-2-nitroaniline 59 mg (1 7.9%). 

(b) method 

According to the method in (b) method of Example 2, a mixture of 5-(5-isoquinolylsulfanyl)-2-nitroaniline 5.00 g 
3C (16.8 mmol), concentrated sulfuric acid 50 ml and OXONE (trademark) 20.70 g (33.7 mmol) was stirred at room tem- 
perature for 30 minutes. Water was added to the reaction mixture, the solution was neutralized with an aqueous 4N 
sodium hydroxide solution, the precipitates were collected and washed with water then with ether to give 5-(5-isoqui- 
nolylsulfonyl)-2-nitroaniline 5.54 g (quantitative). 

35 Melting point: >270 °C 

Mass spectrometry (m/z): 330 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.34(1 H,d), 8.59(1 H,d), 8.14(1H,dd). 8.09(1 H,dd).8.01 (1 H.dd), 7.99(1 H.d), 7.69(1 H.dd), 6.35(1 H.dd), 
6.21(1H,dd), 5.99(2H,brs). 

40 Infrared absorption spectrum v max (KBr) cm' 1 : 3470, 1620, 1570. 1500, 1330, 1320, 1160, 1140, 840, 715 



Element anlysis values (calculated as 
Ci 5 HiiN 3 0 4 S) 




C(%) 


H(%) 


S(%) 


Theoretical values 


54.71 


3.37 


9.74 


Found values 


54.86 


3.41 


9.96 



Example 8 

4-(5-lsoquinolylsulfanyl)-1,2-benzenediamine 

According to the method in Example 3, 4-(5-isoquinolylsulfanyl)-1 ,2-benzenediamine 4.27 g (81 .1%) was obtained 
from 5-(5-isoquinolylsulfanyl)-2-nitroaniiine 5.86 g (19.7 mmol), concentrated hydrochloric acid 170 ml and stannous 
chloride dihydrate 15.88 g (70.4 mmol). 
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Melting point: 182-183 °C 

Mass spectrometry (m/z): 268 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.30(1 H,d), 8.55(1 H,d), 8.00(1 H,d), 7.89(1 H,d),7.52(1H,dd), 7.26(1 H.dd), 6.68-6.57(3H,m), 4.80(4H,brs). 
Infrared absorption spectrum v max (KBr) cm' 1 : 3450, 3270, 3130, 1620, 1570, 1490, 1470. 1320, 1240 



Element anlysis values (calculated as 




C 15 H 13 N 3 S.1/8H20) 








C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


66.83 


4.91 


15.59 


11.89 


Found values 


67.27 


5.04 


15.99 


11.67 



Example 9 

4-(5-tsoquinolylsulfonyl)- 1 ,2-benzenediamine 

According to the method in Example 3, 4-(5-isoquinolylsulfonyl)-1 ,2-benzenediamine 2.91 g (80.2%) was obtained 
from 4-(5-isoquinolylsulfonyl)-2-nitroaniline 4.00 g (12.1 mmol), concentrated hydrochloric acid 100 ml and stannous 
chloride dihydrate 17.2 g (76.2 mmol). 

Melting point: 256-261 °C 

Mass spectrometry (m/z): 300 (M+1) 

Nuclear magnetic resonance spectrum (CD 3 OD) 

6 : 9.26(1 H,s), 8.56-8.53(2H,m), 8.48(1 H,dd), 8.22(1 H,d), 7.71(1 H.dd). 7.18(1 H.dd), 7.12(1 H,d), 6.55(1 H,d). 
Infrared absorption spectrum v max (KBr) cm* 1 : 3350, 1620, 1 130 

Example 10 

4-(5-lsoquinolylsulfanyl)-3-nitroaniline 

5-lsoquinolinethiol 1.00 g (6.2 mmol) was dissolved in DMF 14 ml, potassium carbonate 1.01 g (7.3 mmol) and 4- 
fluoro-3-nitroaniline 0.96 g (6.1 mmol) were added and the mixture was heated with stirring for 2 hours at 100 °C. The 
reaction solution was concentrated under reduced pressure, the resulting residue was washed with water to obtain 4- 
(5-isoquinolylsulfanyl)-3-nitroaniline 1.75 g (96.5%). 

Melting point: 222-227 °C 

Mass spectrometry (m/z): 298 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6: 9.39(1H,s), 8.53(1H,d), 8.20(1H,d), 7.85-7.87(2H,m), 7.71(1H,dd), 7.32(1H,d), 6.69(1H,dd), 6.62(1H,d), 
5.90(2H,s). 

Infrared absorption spectrum v max (KBr) cm" 1 : 3450, 1510, 1310. 



Element anlysis values (calculated as C 15 H 11 N 3 02S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


60.59 
60.32 


3.73 
3.96 


14.13 
13.82 


10.78 
10.80 
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Example 11 

4-(5-lsoquinolylsulfonyl)-3-nitroaniline 

s According to the method in method (b) of Example 7, 4-(5-isoquinolylsulfonyl)-3-nitroaniline 340 mg (30.4%) was 

obtained from 4-(5-isoquinolylsulfanyl)-3-nitroaniline 1.00 g (3.4 mmol), concentrated sulfuric acid 10 ml and OXONE 
(trademark) 4.14 g (67 mmol). 

Melting point: 258-260 °C 
w Mass spectrometry (m/z): 330 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.45(1 H,s). 8.71(1H,d). 8.47(1 H.d). 8.30(1H.d). 8.01(1H,dd), 7.72(1 H.dd), 7.68(1 H,d), 7.47(1 H.d), 7.24(1 H,d), 
6.49(2H,s). 

Infrared absorption spectrum v max (KBr) cm' 1 : 3470, 3380, 1600, 1540, 1290, 1150. 

15 



Element anlysis values (calculated as C^H^ ^ N 3 0 4 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


54.71 
54.43 


3.37 
3.18 


12.76 
12.57 


9.74 
9.86 



25 Example 12 

5-[2*Nitro-4-(pyrrol-1-yl)phenylsulfonyl]isoquinoline 

According to the method in Example 5, 5-[2-nitro-4-(pyrrol-1-yl)phenylsulfonyi]isoquinoline 280 mg (83.0%) was 
30 obtained from 4-(5-isoquinolylsulfonyl)-3-nitroaniline 160 mg (0.5 mmol), 2,5-dimethoxytetrahycrofuran 160 mg (1.2 
mmol) and acetic acid 2 ml. 

Melting point: 177-180 °C 
Mass spectrometry (m/z): 380 (M+1) 
35 Nuclear magnetic resonance spectrum (DMSO-d s ) 

6: 9.52(1H,s). 8.69(1H,d), 8.59(1H,d), 8.49(1H,dd), 8.46(1 H.d), 8.38(1 H,d), 8.28(1 H,d), 8.13(1H,dd), 7.97{1H,dd), 
7.63(1 H.dd), 6.37(1 H.dd). 

Infrared absorption spectrum v max (KBr) cm* 1 : 1600, 1550, 1340, 1 130. 

40 



Element anlysis values (calculated as C 19 H 13 N304S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


60.15 
59.92 


3.45 
3.24 


11.08 
10.73 


8.45 
8.67 



Example 13 

50 

4-(5-lsoquinolylsulfanyl)-3-nitrobenzonitrile 

According to the method in Example 10, 5-isoquinolinethiol 1 .00 g (6.2 mmol) was dissolved in DMF 14 ml, potas- 
sium carbonate 1 .60 g (1 1 .6 mmol) and 4-chloro-3-nitrobenzonitrile 1 .00 g (5.5 mmol) were added and stirred at room 
55 temperature for 15 minutes, and 4-(5-isoquinolyisulfanyl)-3-nitrobenzonitrile 1 .69 g (quantitative) was obtained. 

Melting point: 187-190 °C 

Mass spectrometry (m/z): 308 (M+1) 
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Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.46(1 H.s), 8.79(1 H,d), 8.53(1 H,d). 8.44(1 H,d). 8.29(1 H,d), 7.85-7.90(2H,m), 7.74(1 H.dd), 6.59(1 H,d). 
Infrared absorption spectrum v max (KBr) cm" 1 : 2230, 1610, 1540, 1520, 1340. 



Element anlysis values (calculated as C 16 H 9 N 3 0 2 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


62.53 
62.87 


2.95 
2.92 


13.67 
13.86 


10.43 
10.70 



Example 14 

5-[2-Nitro-4-(1(2)H-1 ( 2 l 3,4-tetrazol-5-yl)phenylsulfanyl]isoquinoline 

According to the method in Example 10, 5-[2-nitro-4-(1(2)H-1 l 2 l 3,4-tetra20i-5-yl)phenylsulfanyl]isoquinoline 520 
mg (90.8%) was obtained from 5-isoquinolinethiol 270 mg (1.6 mmol), DMF 7 ml, potassium carbonate 460 mg (3.3 
mmol) and 5-(4-chloro-3-nitrophenyl)-1(2)H-1,2,3,4-tetrazol 350 mg (1.6 mmol). 

Mass spectrometry (m/z): 351 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.46(1 H.d). 8.80(1 H,d). 8.54(1 H,d), 8.40(1 H,d), 7.91-7.94(2H,m), 7.85(1 H.dd), 6.59(1 H,d). 
Infrared absorption spectrum v max (KBr) cm* 1 : 1620, 1530, 1420, 1330. 



Element anlysis values (calculated as 
C 16 H 10 N 6 O 2 S.1/2NH 3 .1/4H 2 O) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


52.89 


2.33 


25.05 


8.82 


Found values 


53.08 


2.94 


24.68 


8.75 



Example 15 

5-[2-Nitro-4*(1(2)H-1,2,3.4-tetrazol-5-yl)phenylsulfonyl]isoquinoline 

According to the method in method (b) of Example 7, 5-[2-nitro-4-(1(2)H-1,2,3,4-tetrazol-5-yl)phenylsulfanyl]isoqui- 
noline 200 mg (0.5 mmol), concentrated sulfuric acid 2 ml and OXONE (trademark) 670 mg (1.1 mmol) were reacted, 
the reaction solution was added to water, and the precipitates were filtered to obtain 5-[2-nitro-4-(1 (2)H-1 ,2,3,4-tetrazol- 
5-yl)phenylsulfonyl]isoquinoline sulfate 200 mg (86.1%). 



Mass spectrometry (m/z): 383 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.58(1 H,s), 8.64-8.71 (4H,m), 8.58(1 H,dd), 8.55(1 H.dd), 8.30(1 H,d), 8.03(1 H.dd). 
Infrared absorption spectrum v max (KBr) cm" 1 : 1550,1 140. 



Element anlysis values (calculated as 




Ci6H 10 N 6 O4S.1/2H2SO4.1/4H2O) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


44.09 


2.66 


19.28 


11.03 
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(continued) 



Element anlysis values (calculated as 




6 H 1 0 N 6 O 4 S. 1 /2H 2 S0 4 . 1 /4H 2 0) 






C(%) 


H(%) 


N(%) 


S(%) 


Found values 


44.04 


2.76 


18.94 


11.28 



Example 16 

10 

5-(5-lsoquinolylsulfanyl)-2-nitrophenol 

According to the method in Example 10, 5-(5-isoquinolylsulfanyl)-2-nitrophenol 1.51 g (79.4%) was obtained from 
5-isoquinolinethiol 1.05 g (6.5 mmol), DMF 30 ml, potassium carbonate 1.80 g (13.0 mmol) and 3-hydroxy-4-nitrofluor- 
75 obenzene 1 .00 g (6.4 mmol). 

Melting point: 139-141 °C 
Mass spectrometry (m/z): 299 (M+1) 
Nuclear magnetic resonance spectrum (DMSO-d 5 ) 
20 6 : 9.46(1 H.d), 8.59(1H,d), 8.37(1H,d), 8.20(1H,dd), 7.92(1H,d), 7.79-7.83(2H,m), 6.65(1H,dd), 6.52(1H,d). 
Infrared absorption spectrum v max (KBr) cm 1 : 1600. 1570, 1320, 1240, 750. 



25 


Element anlysis values (calculated as 
C 15 H l0 N 2 O 3 S.1/8H 2 O) 






C(%) 


H(%) 


N(%) 


S(%) 




Theoretical values 


59.93 


3.44 


9.32 


10.67 


30 


Found values 


59.96 


3.21 


9.44 


10.91 



Example 17 

35 * 2-Amino-5-(5-isoquinolylsulfanyl)phenol 

According to the method in Example 3, 2-amino-5-(5-isoquinolylsulfanyl)phenol 214 mg (92.1%) was obtained from 
5-(5-isoquinolylsulfanyl)-2-nitrophenol 290 mg (0.9 mmol), concentrated hydrochloric acid 10 ml and stannous chloride 
dihydrate 780 mg (3.5 mmol). 

40 

Melting point: 189-191 °C 

Mass spectrometry (m/z): 269 (M+1) 

Nuclear magnetic resonance spectrum (DMSO<J 6 ) 

6 : 9.31(1 H,d), 8.56(1 H,d), 8.01 (1H,d), 7.92(1 H,d), 7.55(1 H.dd), 7.32(1 H.dd), 6.80(1 Kdd), 6.77(1 H ( d), 6.66(1 H,d). 
45 Infrared absorption spectrum v max (KBr) cm* 1 : 3450, 3360, 1600, 1505, 1290, 820. 



Element anlysis values (calculated as 
C 15 H l2 NOS.1/16H 2 0) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


66.53 


4.52 


10.35 


11.85 


Found values 


66.90 


4.39 


9.99 


12.11 
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Example 18 



2-Amino-5-(5-isoquinolylsulfonyl)phenol 



According to the method in Example 3, 2-amino-5-(5-isoquinolylsulfonyl)phenol 340 mg (75. 1 %) was obtained from 
5-{5-isoquinolylsulfonyl)-2-nitrophenol 500 mg (1.5 mmol), concentrated hydrochloric acid 5 ml and stannous chloride 
dihydrate 1.40 g (6.2 mmol). 

Melting point: 251-253 °C 

Mass spectrometry (m/z): 301 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.80(1H,brs), 9.44(1H,s), 8.64(1H,d), 8.47(1H,d), 8.43(1H,d), 8.36(1H,d), 7.87(1 H.dd), 7.27(1 H.d), 7.09(1 Hs) 
6.64(1H f dd) I 5.60(2H I s). 

Infrared absorption spectrum v max (KBr) cm' 1 : 3480, 3370, 1620, 1300, 1 130. 



Element anlysis values (calculated as C 15 H 12 N203S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


59.99 
60.05 


4.03 
4.28 


9.33 
9.14 


10.68 
10.53 



Example 19 

5-[3-Hydroxy-4-(pyrrol-1-yl)phenylsulfonyl]isoquinoline 

According to the method in Example 5, 5-[3-hydroxy-4-(pyrrol-1-yl)phenylsulfonyl]isoquinoline 210 mg (75.7%) was 
obtained from 2-amino-5-(5-isoquinolylsulfonyl)phenol 250 mg (0.8 mmol), 2,5-dimethoxytetrahydrofuran 1 10 mg (0.8 
mmol) and acetic acid 2 ml. 



Melting point: 258-264 °C 

Mass spectrometry (m/z): 351 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.41(1H,s), 8.68(1H,d), 8.65(1H,d), 8.34(1H,d). 7.96(1H,dd). 7.55(1H,d), 7.46-7.51 (2H,m), 7.18(2H. 
6.18(2H,dd). 

Infrared absorption spectrum v max (KBr) cm' 1 : 1590, 1520, 1410, 1320, 1160, 1140. 



Element anlysis values (calculated as C 19 H 14 N203S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


65.13 
65.29 


4.03 
4.37 


7.99 
7.77 


9.15 
9.39 



Example 20 



5-[2-Fluoro-4-(1(2)H-1,2,3,4-tetrazol-5-yl)phenylsulfanyl]isoquinoline 

Sodium azide 60 mg (0.9 mmol) and ammonium chloride 100 mg (1.9 mmol) were added to a DMF solution 2 ml 
of 4-(5-isoquinolylsulfanyl)-3-fluorobenzonitrile 200 mg (0.7 mmol), and the mixture was stirred overnight at 1 10 °C. The 
reaction solution was added to ice water, the precipitates were filtered, washed with water and with acetone, and 5-[2- 
fluoro-4-(1(2)H-1,2,3,4-tetrazol-5-yl)phenylsulfanyl]isoquinoline 150 mg (51.6%) was obtained. 

Melting point: 262-264 °C 
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Mass spectrometry (m/z): 324 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

5 9 44(1H.S), 8.59(1H,d). 8.30(lH,d), 8.08(1H.d). 8.00(1H.d), 7.91(1 H.dd). 7.77(lH.dd). 7.00(1H,dd). 
Infrared absorption spectrum v max (KBr) cm" 1 : 1620,1460,820. 



Element anlysis values (calculated as C 16 H 10 FN 5 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


59.43 
59.68 


3.12 
3.17 


21.66 
21.64 


9.91 
9.96 



75 Example 21 

5-[2-Fluoro-4-(1(2)H-1,2,3 l 4-tetrazol-5-yl)phenylsulfonyl]isoquinoline 

According to the method in method (b) of Example 7, M2-fluoro-4-(1(2)H-1. 2^3.4^ 
20 quinoline 100 mg (37.5%) was obtained from 5-[2-f.uoro-4-(1(2)H-1 ^.S.^tetrazol-S-yDphenylsulfanyUisoqu.nol.ne 240 
mg (0.7 mmol), concentrated sulfuric acid 5 ml and OXONE (trademark) 920 mg (1 .5 mmol). 

Melting point: 265-267 °C 
Mass spectrometry (m/z): 356 (M+1) 
25 Nuclear magnetic resonance spectrum (DMSO-d 6 ) ^ 
8-9 50(1 H 6) 8.75(1 H.d). 8.56-8.64(3H,m), 8.22(1H,d), 8.19(1H,dd), 8.01(1H.dd), 7.93(1H,dd). 
Infrared absorption spectrum v max (KBr) cm 1 : 1620, 1340. 1 160, 620. 



Element anlysis values (calculated as C 1 6H 1 oFN 5 0 2 S) 





C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


54.08 
54.42 


2.84 
2.89 


19.08 
19.46 


9.02 
8.97 



Example 22 

40 5-{2-Chloro-4-nitrophenylsulfonyl)isoquinoline 

According to the method in method (b) of Example 7, 5-(2.chloro-4-nitrophenylsulfon y l) ^ Woline sulfate 1 40 9 
(97.8%) was obtained from 5-[2-chloro.4-nitrophen y lsulfanyl)isoquinoline 1.14 g (3.6 mmol), 50% sulfunc acid 34 ml 
and OXONE (trademark) 5.60 g (9.1 mmol). 



45 



50 



Melting point: 207-216 °C 

Mass spectrometry (m/z): 349 (M+1) 

Nuclear magnetic resonance spectrum (DMSO<J 6 ) u ^ on/iu^ 

6 9 72(1H s) 8 93(1H.d), 8.82(lH,d), 8.76(1H,d). 8.67(1H,d), 8.47(1H,dd), 8.37(lH,d), 8.29(1H,d). 8.11(1H,dd). 
Infrared absorption spectrum v max (KBr) cm' 1 : 1530, 1350, 1160. 1140. 



55 
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Element anlysis values (calculated as 




C 15 H 9 CIN 2 0 4 S.1/4H 2 S04) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


48.26 


2.57 


7.50 


10.74 


Found values 


48.34 


2.43 


7.49 


10.68 



Example 23 



3-Chloro-4-(5-isoquinolylsulfonyl)aniline 

20 Mass spectrometry (m/z): 319 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

IaSwT' 8 61(1H ' dd) ' 8 58(1Kd) ' 8 47(1Kd) - 814(1Kd) - 8 - 1 ° (1Kd) ' 7 ' 90(1H ' dd >' ^5dKd), 
Infrared absorption spectrum v max (KBr) cm 1 : 3450, 1590, 1310. 1 140. 



Element anlysis values (calculated as 


C 1 5H 11 CIN 2 0 2 S.1/4H 2 0) 






C(%) 


H(%) 


S(%) 


Theoretical values 


55.73 


3.59 


9.92 


Found values 


55.93 


3.81 


9.63 



Example 24 



40 



5[2-Chloro-4-(pyrrol-1-yl)phenylsulfonyl]isoquinoline 



45 



50 



Melting point: 161-165 °C 

Mass spectrometry (m/z): 369 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

fnir!;2 (1 k S) ' V 5(1H ' S) ' 8 ' 56 " 8 ' 6 (3Km) * 8 ; 10(1H ' d >' 7.94.7.99(2H ) m )l 7.89(1H,d) 7 57(2H s) 6 32(2H s) 
Infrared absorption spectrum v max (KBr) cm' 1 : 1590, 1500, 1340, 1330, 620. 632 ( 2 H.s). 



Element anlysis values (calculated as C 19 H 13 CIN 2 0 2 S) 





C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


61.87 


3.55 


7.59 


8.69 


Found values 


62.04 


3.69 


7.51 


8.50 
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Example 25 



3-Chloro-4-(5-isoquinolylsulfanyl)benzonitrile 

According to the method in Example 10, 5-isoquinolinethiol 1.00 g (6.2 mmol). DMF 30 ml potassium carbonate 
1 60^ 0 itmmol) and 3-chloro-4-fl U orobenzonitrile 0.90 g (5.8 mmol) were stirred at 100 °C for 30 mmutes, and 3- 
chloro-4-(5-isoquinolylsulfanyl)benzonitrile 1.55 g (90.3%) was obtained. 

Melting point: 126-128 °C 
io Mass spectrometry (m/z) : 297 (M+ 1 ) 

Nuclear magnetic resonance spectrum (DMSO-ds) , 0 „„ u ^ 7/7(1U h* rvsmm^ 

8 - 947(1Hd) 8 56(1H,d), 8.41 (1H,d). 8.23(1 H.dd), 8. 11(1 H.d), 7.85(1H,d). 7.83(1H,dd), 7.47(1H.dd). 6.39(lH.d). 
Infrared absorption spectrum v max (KBr) cm" 1 : 2220. 1580, 1460, 1030. 



Element anlysis values (calculated as C 16 H 9 CIN 2 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


64.75 
65.15 


3.06 
3.03 


9.44 
9.47 


10.80 
10.67 



Example 26 

25 . „ 

5-[2-Chloro-4-(1(2)H-1,2,3,4-tetrazol-5-yl)phenylsulfanyl]isoquinoline 

According to the method in Example 20, 3-chloro-4-(5-isoquinolylsulfanyl)benzonitrile 500 mg (1 .7 mmol), a DMF 
soluSSu, azide 140 mg (2.2 mmol) and ammonium blonde 230 mg <« ^^^^iS- 
so solution was added to ice water and extracted with ethyl acetate, and 5-[2-chloro-4-(1 (2)H-1 ,2,3,4-tetrazol 5 yl)phenyl 
sulfanyl]isoquinoline 390 mg (68.1%) was obtained. 

Mass spectrometry (m/z): 340 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 5 ) , u ^ 77i/iU ^ fi ftAM u a\ 

6 ■ 9 46(1H s) 8.58(1 H,d). 8.38(1H,d). 8.18(1H,d). 8.15(1H,d), 7.90(1H,d), 7.83(1H,dd), 7.71(1H,dd), 6.64<1H.d). 
Infrared absorption spectrum v max (KBr) cm" 1 : 1610, 1470, 1430, 1030, 830. 



Element anlysis values (calculated as 
C 16 H l0 ClN 5 S.1/2H 2 O) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


55.09 


3.18 


20.08 


9.19 


Found values 


55.32 


3.43 


19.78 


9.14 



Example 27 

so 5-[2-Chloro-4-(1 (2)H-1 .2,3,4-tetrazol-5-yl)phenylsulfonyl]isoquinoline 

According to the method in method (b) of Example 7, 5-[2-chloro-4-(1(2)H-1.2,3,4-tetrazol-5-yl)phenylsulfonylliso- 
quinle 2te 60 mg (80.9%) was obtained from 5-[2<hloro-4-(1(2 ) H-1,2,3.4-tetrazo.-5-y.)pheny. S ulfany.l,soqu l no- 
SSTeo mg (0.5 mmol) concentrated sulfuric acid 1 .6 ml and OXONE (trademark) 600 mg (1 .0 mmol). 

55 

Melting point: 230-231 °C 

Mass spectrometry (m/z): 372 (M+1) 

Nuclear magnetic resonance spectrum (DMSO<J 6 ) 



21 



EP 0 855 391 A1 



« : 9.61(1H.s), 8.88(1H,d), 8.79(1H,d). 8.68(1H.d). 8.62(1H,d), 8.35(1H.d). 8.24(1H.d), 8.15(1H,d), 8.06(1Hdd) 
Infrared absorption spectrum v max (KBr) cnV 1 : 1650, 1550, 1 140, 1 105. 



Element anlysis values (calculated as 
Ci 6 H 1 0 CIN 5 O 2 S. 1/2H 2 SQ 4 . 1 /2H 2 Q) 





C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


44.71 


2.81 


16.29 


11.12 


Found values 


44.71 


2.77 


16.36 


11.12 



Example 28 



4-(5-lsoquinolylsulfanyl)-5-nitro-1,2-benzenediamine 



According to the method in Example 10, 4-(5-isoquinolylsulfanyl)-5-nitro-1,2-benzenediamine 980 mq (53 5%) was 

Melting point: 253-255 °C 

Mass spectrometry (m/z): 313 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

-5.0 0 '2 4 h!s) H,S) " 8 - 53(1H ' d) ' 8 - 33(1Kd) ' 8 15(1Kd) ' 7 ' 85(1Kd) ' 7 80(1Kdd )' 749 ( 1H ^ 5-92(2**). 5.52(1H,s). 
Infrared absorption spectrum v max (KBr) cm"': 3430, 1510, 1260. 



Element anlysis values (calculated as C 15 H 12 N 4 0 2 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


57.68 
57.33 


3.87 
3.74 


17.97 
17.82 


10.27 
10.07 



Example 29 



5-(5-lsoquinolylsulfanyl)-2,4-dinitroaniline 

According to the method in Example 10, 5-(5-isoquinolylsulfanyl)-2 4-dinitroaniline 4 22 n «k w\ „ ac rtM ■ ^ 



Melting point: >270 °C 

Mass spectrometry (m/z): 343 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.49(1 H,s), 8.94(1 H,s), 8.56(1 H,d), 8.44(1 H,d), 7.84-7.90(4H m) 5 93(1 H s) 
Infrared absorption spectrum v max (KBr) cm 1 : 3450, 1620, 1560, 1300, 1260. ' 



Element anlysis values (calculated as C 15 H 14 N 4 0 4 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


52.63 


2.94 


16.37 


9.37 
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Element anlysis values (calculated as C^H^N^S) 




C(%) 


H{%) 


N(%) 


S(%) 


Found values 


52.61 


2.88 


16.57 


9.16 



Example 30 

w N1-[4-(5-lsoquinolylsulfanyl)-2-methylcarboxamide-5-nitrophenyl]acetamide 

According to the method in Example 1, N1-[4-(5-isoquinolylsulfanyl)-2-m^ 
mide 1 02 g (68 40/0) was obtained from 5-benzoyisulfanylisoquinoiine 1.00 g (3.8 mmol). sod.um methox.de 500 mg 
(9.3 mmol) and N1(4-fluoro-2-methylcarboxamide-5-nitrophenyl)acetamide 960 mg (3.8 mmol). 

15 

Melting point: >270 °C 

Mass spectrometry (m/z): 397 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

8 • 8 54(1 H,s). 8.27(2H,d). 7.78(1 H,s). 7.75(2H,d), 2.11(3H,s), 2.03(3H,s). 

Infrared absorption spectrum v max (KBr) cm" 1 : 3320, 1700, 1650. 1500, 1330, 1260. 



25 



30 



Element anlysis values (calculated as 


C 15 H 10 N 2 0 2 S) 






C(%) 


H(%) 


N(%) 


Theoretical values 


57.57 


4.07 


14.13 


Found values 


57.26 


3.99 


14.15 



35 



40 



45 



Example 31 

N1-[2-Ethylcarboxamido-4-(5-isoquinolylsulfanyl)-5-nitrophenyl]propanamide 

According to the method in Example 10. N1.[2-ethylcarboxamide-4.(5-isoquinolylsultanyl)-5-nitrophenyl]propana- 
mide 45? mg (37 8%) was obtained from 5-isoquinolinethio. 500 mg (3.1 mmol). DMF 30 ml. potass.um carbonate 1.17 
g (8.5 mmol) and N1-(2-ethylcarboxamido-4-fluoro-5-nitrophenyl)propanamide 800 mg (2.8 mmol). 

Melting point: 258-261 °C 

Mass spectrometry (m/z) . 425 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) , ao „ u ^ ,«;,u^ toimho ?W2Ha) 

5 : 9.44(1H.d). 8.54(1H.s). 8.51(1H.d). 8.38(lH,d), 8.23(1 H.dd), 7.88(1 H.d). 7.83(1H.dd). 7.21(1H,s). 2.36(2H.q). 

2 14(2H.q), 1.07(3H.t),0.81(3H,t). 

infrared absorption spectrum v max (KBr) cm" 1 : 3300. 1710. 1660. 1535. 1500. 1320, 1270. 



Element anlysis values (calculated as 


C 21 H 2 ON 4 0 4 S) 






C(%) 


H(%) 


N(%) 


Theoretical values 


59.42 


4.75 


13.20 


Found values 


59.59 


4.73 


13.14 
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Example 32 

Nl-[2-Amino-4-(5-isoquinolylsulfanyl)-5-nitrophenyl]butanamide 

5-lsoquinolinethiol 500 mg (3.1 mmol) was dissolved in DMF 20 ml. potassium carbonate 1 29 a (9 3 mmoh anH 

Melting point: 191-192 °C 

Mass spectrometry (m/z): 383 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

s J^XZ m 845(,Hs) ' M < ,H * aa|1K * 788<,Ka »- 783 " H *»- 

Infrared absorption spectrum v max (KBr) cm" 1 : 1650, 1510, 1300. 
Example 33 

Nl-[2-Amino-4-(5-isoquinolylsulfanyl)-5-nitrophenyl]-2-methylpropanamide 

5-lsoquinolinethiol 500 mg (3.1 mmol) was dissolved in DMF 20 ml, potassium carbonate i?q nM1 m,™n » h 

ari H^; ,!1 u- . The reactl0n m,x,ure was concentrated under reduced pressure ether was 

Melting point: 219-221 °C 

Mass spectrometry (m/z): 383 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

?^ H SwS. K * 8 ' 45< ' H ' S, ' 822(1H '* »»»*Pt<* 2 . 5 7. 2 .eo„H, m) , 

Infrared absorption spectrum v„„ (KBr) cm-': 3440, 1640. 1600, 1510. 1300. 1280. 



Element anlysis values (calculated as C 19 H 18 N 4 0 3 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


57.64 
57.44 


4.96 
4.58 


14.14 
13.79 


8.10 
8.22 



Example 34 

4-Fluoro-5-(5-isoquinolylsulfanyl)-2-nitroaniline 

Melting point: 21 7-220 °C 

Mass spectrometry (m/z): 316 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

8 : 9.48(1 H.s). 8.61 (1H.d), 8.41(1 H.s), 8.21 (1H,d), 7.93(1 H.d). 7.79-7.85(2H m) 7 20(2H s> 6 06f1H ^ 
infrared absorption spectrum v max (KBr) cm- 3460, 3300. 3150. 1620. 
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Element anlysis values (calculated as C-isHkjNsC^SF) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


57.34 
57.09 


3.20 
3.40 


13.33 
13.62 


10.17 
9.87 



10 



15 



20 



25 



Example 35 

4- Fluoro*5-(5-isoquinolylsulfanyl)-1,2-ben2enediamine 

4-Fluoro-5-(5-isoquinolyls U lfanyl)-2-nitroaniline 1.60 g (5.1 mmol) was dissolved in concentrated hydrodtorto acid 
30 mi. stannous chloride dihydrate 4.10 g (18.2 mmol) was added, and the mixture was st-^ed for 2 ^hours at room tern- 
perature. After 50% sodium hydroxide was added, the resulting alkahne solution was extracted w,th ethyl acetate^ The 
orqanic layer was washed with water and saturate -.dium chloride, dried over anhydrous sod.um sulfate and concen- 
under rSuced pressure. The resulting resic, was recrystallized from ethyl acetate-n-hexane to obtain 4-f.uoro- 

5- (5-isoquinolylsulfanyl)-1,2-benzenediamine 1.00 g (69.1%). 

Melting point: 185-187 °C 

Mass spectrometry (m/z): 286 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) ., MU „ H «, 97 , 2H hrs) 

5 : 9.32(1 H,s). 8.57(1 H,d). 8.01 (1H,d). 7.91 (1H.d). 7.54(1 H.dd), 7.21 (1H,d), 6.65(1 H.d). 6.48(1 H,d). 5.27(2H,brs), 

4.52(2H,brs). 

infrared absorption spectrum v max (KBr) cm" 1 : 1620, 1510, 1260. 820. 



30 



35 



Element anlysis values (calculated as 
C 15 H 12 FN3S.1/8H 2 0) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


62.64 


4.29 


14.61 


11.15 


Found values 


62.83 


4.41 


14.72 


10.77 



40 



45 



50 



Example 36 

4-Chloro-5-(5-isoquinoIylsulfanyl)-2-nitroaniline 

5-lsoauinolinethiol 500 mg (3.1 mmol) was dissolved in DMF 15 ml, potassium carbonate 830 mg (6.0 mmol) and 
4 ^^t^i^ 620 mg (3,0 mmol) were added, and the mixture was stirred at room temperature for 1^5 
Siri^ rLJon mixture was poured into ice water, and the resulting precipitates were collected and washed with 
water to give 4-chioro-5-(5-isoquinolylsulfanyl)-2-nitroaniline 980 mg (98.4%). 

Melting point: >270 °C 

Mass spectrometry (m/z): 332 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) ,„ 0 ,ouu * CQ c/iu e \ 

6 ■ 949I1H s) 8 60(1H,d). 8.43(1H,s). 8.22(1H.d), 8.03(lH,d), 7.85-7.87(2H,m), 7.28(2H,brs), 5.95(1H,s). 
infrared absorption spectrum v max (KBr) cm* 1 : 3450, 1620. 1480, 1260, 1240. 
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Element anlysis values (calculated as C l5 H 10 N 3 O2SCI) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


54.30 
54.10 


3.04 
3.00 


12.67 
12.39 


9.66 
9.86 



Example 37 

4-Chloro-5-(5-isoquinolylsulfanyl)-1,2-benzenediamine 

30 m^Z^^ 1 78 9 (5 4 mmol > was dissolved in concentrated hydrochloric acid 

ZZ L? T ch or,dedlh y dra,e 43 ° 9 I™ mm*) was added, and the mixture was stirred overnigW ^room tern 
perature. The reaction m.xture was poured into water, 50% sodium hydroxide was added to alkalize ?he m «Z Z 

SL'STcT ^ 6,hyl aCetat& ™ e ° rganiC ,3yer W3S Washed with lit a ura 2 soa?um c hlo 

all^ToZhv^^ w 5 S °k SUlfat6 ' COncentrated under assure. The resulting r Jdue wasTecr s- 

talhzed from ethyl acetate-n-hexane to give 4- C hloro.5-(5-isoquinolylsulfanyl)-l ,2-benzenediamine 1 .45 g W5%) 

Melting point: 200-203 °C 
Mass spectrometry (m/z): 302 (M+1) 
Nuclear magnetic resonance spectrum (DMSO-d 5 ) 
5 : 9.28(1H.s), 8.53(1H,dd). 7.95(1H,dd), 7.89(1Hdd) 
5.14(2H,s),4.74(2H,s). 

Infrared absorption spectrum v max (KBr) cm' 1 : 1620, 1560, 1480, 1300, 1280, 1260, 820, 760. 



7.35(1H,dd). 7.17(1H,dd), 6.70(1H,dd), 6.65(1H,dd), 



30 



35 



40 



45 



50 
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Element anlysis values (calculated as C 15 H 12 CIN 3 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


59.70 


4.01 


13.92 


10.62 


Found values 


59.45 


4.21 


13.96 


10.52 



Example 38 

4-Chloro-5-(5-isoquinolylsulfonyl)-2-nitroaniline 

<68 l^rwl n nh? th lT th ° d m6th0d (b) ° f Example 7 " 4 -chloro-5-(5-isoquinolylsulfonyl).2-nitroaniline 750 ma 
1^0^^ 1" ■ (30 -4 concentrated 2% 

Melting point: >270 °C 

Mass spectrometry (m/z): 364 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6: 9.52(1 H,s), 8 73(1H,d), 8.65(1H,dd), 8.61(1H,d), 8.32(1H,s), 8.07(1H,d), 7.98(1H,s) 798(1Hdd) 7 90(2H s> 
Infrared absorption spectrum v max (KBr) cm 1 : 3480, 3380, 1630. 1260. 1160. ' ^Hdd), 7.90(2H,s). 

Example 39 

4-Chloro-5-(5-isoquinolylsulfonyl)-l ,2-benzenediamine 

According to the method in Example 3, 4-Chloro-5.(5.isoquinolylsulfonyl)-1,2-benzenediamine 230 mo rcswi 
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Melting point: 255-256 °C 

Mass spectrometry (m/z): 334 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

8 : 9.45(1 H.s). 8.58(1 H,d), 8.57(1H,d), 8.13(1H,d). 7.89(1H ( dd). 7.62(1H,s). 6.47(1 H,s), 5.76(2H,S), 5.16(2H,s). 
Infrared absorption spectrum v max (KBr) cm' 1 : 3480, 3380, 1630, 1560, 1300, 1140, 580. 



Element anlysis values (calculated as C 1 5H 1 2N 3 0 2 SCI) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


53.97 
54.34 


3.62 
3.45 


12.59 
12.16 


9.61 
10.01 



Example 40 

4-(5-lsoquinolylsulfanyl)-5-methyl-2-nitroaniline 

According to the method in Example 10, 4-(5-isoquinolylsulfanyl)-5-methyi-2-nitroaniline 3.54 g (quantitative) was 
obtained from 5-isoquinolinethiol 2.00 g (12.4 mmol), DMF 50 ml, potassium carbonate 3.30 g (23.9 mmol) and 5- 
chloro-4-methyl-2-nitroaniline2.10g (11.3 mmol). 

Melting point: 242-244 °C 

Mass spectrometry (m/z): 312 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

8 : 9.46(1 H,s), 8.58(1 H,d), 8.36(1 H,d), 8.13(1 H,d), 7.88(1 H,d). 7.83(1 H,s), 7.80(1 H,d), 7.07(2H,s), 598(1 H,s). 
Infrared absorption spectrum v max (KBr) cm" 1 : 3450, 1620, 1480, 1240. 



Element anlysis values (calculated as C 15 H 13 N 3 02S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


61.72 
61.97 


4.21 
4.09 


13.50 
13.53 


10.30 
10.30 



Example 41 

4-(5-lsoquinolylsulfanyl)-5-methyl-1 ,2-benzene diamine 

According to the method in Example 3, 4-(5-isoquinolylsulfanyl)-5-methyl-1 ,2-benzene diamine 1 .78 g (56.3%) was 
obtained from 4-(5-isoquinolylsulfanyi)-5-methyl-2-nitroaniline 3.50 g (11.2 mmol), concentrated hydrochloric acid 80 
ml, and stannous chloride dihydrate 8.90 g (39.3 mmol). 

Melting point: 214-217 °C 

Mass spectrometry (m/z): 282 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

8 : 9.30(1 H,s). 8.56(1 H,d). 7.98(1 H,d), 7.84(1 H,d), 7.49(1 H.dd), 6.97(1 H,d), 6.71 (1H,s), 6.56(1 H,s), 4.86(2H,s), 
4.48(2H,s). 2.07(3H,s). 

Infrared absorption spectrum v max (KBr) cm" 1 : 3430, 3350, 3200, 1570, 1500, 820. 
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Element anlysis values (calculated as C 16 H 15 N 3 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


68.30 
68.61 


5.37 
5.37 


14.93 
14.86 


11.40 
11.09 



Example 42 

5(6)-(5-lsoquinolylsulfanyl)-1H-ben20[d]imidazole 

75 4-(5-lsoquinolylsulfanyl)-1 ,2-benzenediamine 850 mg (3.2 mmol) was dissolved in 4N hydrochloric acid 20 ml, ethyl 
formate 0.6 ml was added, and the mixture was heated and refluxed for 2 hours. The reaction mixture was neutralized 
with a saturated sodium bicarbonate solution, the resulting precipitates were collected and washed with water, and 5(6)- 
(5-isoquinolylsulfanyl)-1H-benzo[d]imidazole 740 mg (83.4%) was obtained. 

20 Melting point: 201-203 °C 

Mass spectrometry (m/z): 278 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

8 : 9.35(1 H,s), 8.56(1 H,d), 8.27(1 H,s), 8.07-8.05(2H,m), 7.63-7.56(4H,m), 7.25(1 H.dd). 
Infrared absorption spectrum v max (KBr) cm* 1 : 1610, 1475, 1410, 1280, 1260, 960, 815. 



Element anlysis values (calculated as 
C 16 H 11 N 3 S.1/2H 2 0) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


67.11 


4.22 


14.67 


11.20 


Found values 


67.13 


4.07 


14.57 


11.14 



35 

Example 43 

5(6)-(5-lsoquinolylsulfonyl)-1H-benzo[d]imidazole 

40 5(6)-(5-lsoquinolylsulfanyl)-1H-benzo[d]imidazole 500mg (1.8 mmol) was dissolved in concentrated sulfuric acid 
5.0 ml, Beckmann's reagent 10.0 ml (K 2 Cr 2 0 7 1 g, H 2 S0 4 1ml, H 2 0 9ml) was added dropwise, and the mixture was 
stirred overnight at room temperature. After water was added to the reaction solution, the solution was neutralized with 
sodium hydroxide and sodium bicarbonate, the resulting precipitates were collected and washed, and 5(6)-(5-isoqui- 
nolylsulfonyl)-1H-benzo[d]tmidazole 300 mg (57.5%) was obtained. 

45 

Melting point: 151-154 °C 

Mass spectrometry (m/z): 310 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

5 : 9.67(1 H,s), 9.24(1 H,s), 8.85(1 H,d), 8.69(1 H,d), 8.65(1 H,d), 8.59(1 H,d), 8.48(1 H.dd). 8.06(1 H,t), 7.99(1 H.dd), 
50 7.92(1 H.d). 

Infrared absorption spectrum v max (KBr) cm* 1 : 1610, 1485, 1410, 1360, 1290, 1265, 1135, 1120, 1040, 820, 720, 
640, 560. 
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Element anlysis values (calculated as 
C 16 H n N 3 S02.3/2H 2 0) 




C(%) 


H(%) 


N(%) 


Theoretical values 


51.51 


3.65 


11.26 


Found values 


51.27 


3.60 


10.87 



Example 44 

6(5)-Chloro-5(6)-(5-isoquinolylsulfanyl)-1H-benzo[d]imidazole 

4-Chloro-5-(5-isoquinolylsuifanyl)-1 ,2-benzene diamine 700 mg (2.3 mmol) was dissolved in 4N hydrochloric acid 
10 ml, ethyl formate 0.75 ml was added, and the mixture was heated and refluxed overnight. The solution was neutral- 
ized with aqueous 40% sodium hydroxide solution and saturated sodium bicarbonate, and extracted with ethyl acetate. 
The organic layer was washed with water and with sodium chloride, dried over anhydrous sodium sulfate, and concen- 
trated under reduced pressure. The resulting precipitates were crystallized with ethyl acetate-hexane to give 6(5)- 
chloro-5(6)-(5-isoquinolylsuIfanyl)-lH-benz-'d]imidazole 630 mg (87.0%). 

Melting point: 232-235 °C 

Mass spectrometry (m/z): 312 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.40(1 H.s). 8.57(1H,d). 8.25(1H,s), 8.17(1H,d), 8.00(1H,d), 7.86(1H,s), 7.68(1 H,s), 7.67(1H,d), 7.25(1H,s). 
Infrared absorption spectrum v max (KBr) cm* 1 : 3050. 1450, 820. 



Element anlysis values (calculated as 
C 16 H 10 ClN 3 S.1/8H 2 O) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


61.19 


3.29 


13.38 


10.21 


Found values 


61.13 


3.24 


13.46 


10.34 



Example 45 

6(5)-Chloro-5(6)-(5-isoquinotylsuifonyl)- 1 H-benzo[d]imidazole 

6(5)-Chloro-5(6)-(5-isoquinolylsulfanyl)-1H-benzo[d]imidazole 320 mg (1.0 mmol) was dissolved in concentrated 
sulfuric acid 2.5 ml, Beckmann's reagent (K 2 Cr 2 0 7 1 g. H 2 S0 4 1ml, H 2 0 9ml) 4.5 ml was added dropwise, and the mix- 
ture was stirred overnight at room temperature. The solution was neutralized with 4N sodium hydroxide and extracted 
with ethyl acetate. The organic layer was washed with water and with saturated sodium chloride, dried over anhydrous 
sodium sulfate, and concentrated under reduced pressure. The resulting residue was crystallized with ethyl acetate- 
hexane to give 6(5)-chloro-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 251 mg (70.9%). 

Melting point: 250-253 °C 

Mass spectrometry (m/z): 344 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.46(1 H.s), 8.82(1H,s), 8.73(1 H,d). 8.53-8.56(3H,m), 8.12(1H.d), 7.96(1 H.dd), 7.77(1H,s). 
Infrared absorption spectrum v max (KBr) cm* 1 : 3350. 1620. 1370. 1320. 1310, 1130. 590. 580. 
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Element anlysis values (calculated as C 16 H 10 CIN3O2S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


55.87 
55.91 


2.93 
3.07 


12.22 
12.06 


9.33 
9.38 



Example 46 

5(6)-(5-lsoquinolyIsulfanyl)-4(7)-nitro-1H-benzo[d]imidazole 

5-lsoquinolinethiol 250 mg (1.6 mmol) was dissolved in DMF 10 ml, 5(6)-chloro-4(7)-nitro-1H-benzo[d]imidazole 
380 mg (1 .6 mmol) and potassium carbonate 860 mg (6,2 mmol) were added, and the mixture was stirred at a temper- 
ature of 130 °C for 5 hours. The reaction mixture was concentrated under reduced pressure, and the resulting residue 
was crystallized with ethyl acetate. 5(6)-(5-isoquinolylsulfanyl)-4(7)-nitro-1H-benzo[d]imidazole 480 mg (96.7%) was 
obtained. 

Melting point: >270 °C 

Mass spectrometry (m/z): 323 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.35(1 Ks), 8.53(1 H,d), 8.06(1 H,d), 7.96(1 H,d), 7.94(1 H,s), 7.61(1H,dd), 7.53-7.55(2H,m), 6.08(1 H,d). 
Infrared absorption spectrum v max (KBr) cm* 1 : 1470, 1340, 1310, 1280, 1200, 1180. 

Example 47 

5(6)-(5-lsoquinolylsulfonyl)-4(7)-nitro-1H-benzo[d]imidazole 

5(6)-(5-lsoquinolylsulfanyl)-4(7)-nitro-1H-benzo[d]imidazole 200 mg (0.6 mmol) was dissolved in concentrated sul- 
furic acid 1 .5 ml, Beckmann's reagent 3 ml (K 2 Cr 2 0 7 1 g, H 2 S0 4 1ml, H 2 0 9ml) was added dropwise, and the mixture 
was stirred overnight at room temperature. The solution was neutralized with a aqueous 4N sodium hydroxide solution, 
and the resulting precipitates were collected and washed with water and with ether, and 5(6)-(5-isoquinolylsulfonyl)- 
4(7)-nitro-1 H-benzo[d]imidazole 130 mg (58.3%) was obtained. 

Melting point: >270 °C 

Mass spectrometry (m/z): 355 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.49(1 H,s), 8.66(1 H,d), 8.57(1 Ks), 8.55(1 H,d), 8.32(1 H,d), 7.95-8.02(3H,m). 
Infrared absorption spectrum v max (KBr) cm" 1 : 1620, 1540, 1320, 1120. 

Example 48 

5(6)-(5-lsoquinolylsulfanyl)-2-methyl-1H-benzo[d]imidazole 

The title compound of 5(6)-(5-isoquinolylsuifanyl)-2-methyl-1 H-benzo[d]imidazole was synthesized by using the fol- 
lowing methods (a) and (b). 

(a) method 

4-(5-isoquinolyIsulfanyl)-1,2-benzenediamine 510 mg (1.91 mmol) was dissolved in 4N hydrochloric acid 20 ml, 
acetic acid 0.2 ml was added, and the mixture was heated and refluxed for 5 hours. Further, the solution was stirred 
overnight at room temperature, the reaction solution was neutralized with ammonia water solution. The precipitates 
were collected and washed with water, and 5(6)-(5-isoquinolylsulfanyl)-2-methyl-1H-benzo[d]imidazole 450 mg (80.9%) 
was obtained. 

Melting point: 226-229 °C 
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Mass spectrometry (m/z): 292 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

8 • 9 36(1 H I) 8 57(1H,d), 8.07-8.05(2H.m), 7.60(1 H.t). 7.53-7.50(3H,m), 7.21(1H,dd). 2.50(3H.s). 
^SabsorplnUctrum v max (KBr) cm-. 1615, 1580. 1540. 1450. 1380, 1260. 820. 810. 



10 



15 



20 



25 



Element anlysis values (calculated as 




C 17 H 13 N 3 S.1/4H 2 0) 








C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


69.01 


4.60 


14.20 


10.84 


Found values 


68.81 


4.79 


14.56 


10.64 



(b) method 

5.(5-lsoquinolylsulfanyl)-2-nitroaniline 9.20 g (30.9 mmol) was dissolved in concentrated hydrochloric acic 1 120 r* 
fl nri ,tLnnr s chloride dihydrate 30 20 g (133.8 mmol) and acetic acid 6 ml were added, and the mixture was heated 
t lT, C for 4 5 hours After the reaction solution was cooled, the precipitates were collected and washed 

:r:t::z™^ * Md * was quanti,at,veiy 

obtained. 

Nuclear magnetic resonance spectrum (DMSO-d 5 ) h\ 7 7<,iuh\ 7 4SfiHdd^ 

8 : 9.80(1 H s). 8.67(1H,d), 8.45(lH.d). 8.43(lH.d), 8.08(1H,d), 7.90(1 H.t). 7.75(1H,d). 7.71(1H,d), 7.45(1H,dd), 

2.76(3H,S). 
Example 49 

30 5(6)-(5-lsoquinolylsulfonyl)-2-methyl-1 H-benzo[d]imidazole 

5 ( 6V(5-lsoauinolylsulfanyl)-2-methyl-1H-benzo[d]imidazole 300 mg (1.0 mmol) was dissolved in concerted sul- 
furic S TeecSnnsreagent lo ml (K 2 Cr 2 0 7 1 g, H 2 S0 4 1 ml, H 2 0 9m.) ™™J%^* £Em 
was stirred for 3 hours at room temperature. After adding water, the reaction solut.on was neutr wrth sod um 

35 ^rSfarSiiSdhim bicarbonate. The resuming precipitates were coveted and ^^^^SS 
Sue i was dissolved in methanol, and a methanol solution of saturated hydrochloric acid was added. The solution was 
concent"^ f u'der Seed pressure, the residue was recrystal.ized with acetone, and ^-(S-isoquinolylsulfony^- 
methyl-1H-benzo[d]imidazole hydrochloride 200 mg (54.0%) was obtained. 

40 Melting point: 239-244 °C 

Mass spectrometry (m/z): 324 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 5 ) „„„ „ aAAI * UM o nR a n?f?H rrrt 7 90(1Hd) 

8 : 9.68(1 H,s), 8.86(1 H.dd). 8.69(1 H.d), 8.67(1 H,d), 8.57(1 H,d), 8.44(1 H.d), 8.08-8.02(2H,m). 7.90(1 H,a). 

<s fnfrSlorption spectrum v max (KBr) cm- 1650. 1620. 1605, 1585. 1320. 1220, 1 135. 815. 720. 620. 500. 



Element anlysis values (calculated as 


C 17 H 13 N30 2 S.4HCLH 2 0) 






C(%) 


H(%) 


N(%) 


Theoretical values 


41.91 


3.93 


8.62 


Found values 


42.03 


3.92 


8.46 
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Example 50 



5(6)-(5-lsoquinolylsulfanyl)-2-methy|.6(5)-nitro-1H-benzo[d]imida 2 ole 



'0 Melting point: 265-270 °C 

Mass spectrometry (m/z): 337 (M+1) 

Nuclear magnetic resonance spectrum (DMSO<J 6 ) 

» : 9*9(1 H.s). 8.66(1H ( d) ( 8.61-8.60(2H,m), 8.50(1H,d), 8.31(1H,d). 8.06(1 H t) 6 68(1 H s) 2 57f3H S ^ 
Infrared absorpt.on spectrum v max (KBr) cm"': 3450, 1650, 1530, 1450, 1320 825 ' ' ^ 



Element anlysis values (calculated as 
Ci7H 10 N4O2S.3HCI.1/2H 2 O) 





C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


44.90 


3.55 


12.32 


7.05 


Found values 


45.01 


3.53 


12.01 


6.57 



25 

Example 51 



35 



5(6)-(5-lsoquinolylsulfinyl)-2-methyl-6(5)-nitro-1H-ben2o[d]imidazole 



40 



was stirred overnight at room temoeratu u£ ZJtt .'l' H *° ' »» «*<M <"°P"*e. and the mixture 

Melting point: 184-188 °C 

Mass spectrometry (m/z): 353 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6: 9.46(1 H,s), 8.77(1 H,d), 8.65(1 H,d), 8.55(1 H,s), 8.49(1 H,s), 8.28(1 H,d) 761(1Ht) 7 50(1HcA 2 67HH O 
infrared absorpt.on spectrum v max (KBr) cnr\- 1620, 1520, 1320, 1040, 1030 830 ^ ( ' 1 



45 


Element anlysis values (calculated as 
Ci 7 H 12 N 4 S0 3 .1/4H 2 S0 4 ) 






C(%) 


H(%) 


N(%) 


S(%) 




Theoretical values 


54.18 


3.34 


14.87 


10.63 


50 


Found values 


54.36 


3.39 


14.81 


10.68 



Example 52 



55 
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(a) method: 

Oxidation of 5(6)-(5-isoquinolylsulfanyl)-2-methyl-6(5)-nitro-1 H-benzo[d]imidazole 

5(6)-(5-lsoquinolylsulfanyl)-2-methyl-6(5)-nitro-1 H-benzo[d]imidazole 300 mg (0.9 mmol) was dissolved in concen- 
trated sulfuric acid 2.5 ml, Beckmann's reagent 4.5 ml (K 2 Cr 2 0 7 1 g, H 2 S0 4 1ml, H 2 0 9ml) was added dropwise, and 
the mixture was stirred overnight at room temperature. After adding water, the mixture solution was neutralized with 4N 
sodium hydroxide, and the resulting precipitates were filtered and washed with water. The resulting residue was dis- 
solved in methanol, and methanol saturated with hydrogen chloride was added. The solution was concentrated under 
reduced pressure, the residue was crystallized from acetone, and 5(6)-(5-lsoquinolylsulfonyl)-2-methyl-6(5)-nitro-lH- 
benzo[d]imidazole hydrochloride 100 mg (23.9%) was obtained. 

(b) tv^nod: 

Nitration of 5(6)-(5-isoquinolylsulfonyl)-2-methyl-1 H-benzo[d]imidazole 

5(6)-(5-lsoquinolyisulfonyl)-2-methyl-1H-benzo[d]imidazole 4.01 g (12.4 mmol) was dissolved in concentrated sul- 
furic acid 30 ml, fuming nitric acid 3 ml was added, and the mixture was stirred for 5 hours. Water was added to the 
reaction mixture, the mixture was neutralized with sodium hydroxide, and the resulting precipitates were collected and 
washed with water. The resulting residue was purified by silica gel column chromatography (methanol : ethyl acetate = 
1:9), and 

5(6)-(5-lsoquinolylsulfonyl)-2-methyl-6(5)-nitro-1H-benzo[d]imidazole 1.84 g (40.3%), and 5(6)-(5-isoquinolylsulfonyl)- 
2-methyl-7(4)-nitro-1H-benzo[d]imidazole 400 mg (8.8%) were obtained. 5(6)-(5-isoquinolylsulfonyl)-2-methyl-6(5)- 
nitro-1H-benzo[d]imidazole was converted into a hydrochloride by (a) method, and 1.84 g of 5(6)-(5-isoquinolylsulfo- 
nyl)-2-methyl-6(5)-nitro-1 H-benzo[d]imidazole hydrochloride was obtained. 

5(6)-(5-isoquinolylsulfonyl)-2-methyl-6(5)-nitro-1H-benzo[d]imidazole hydrochloride 

Melting point: >270 °C 

Mass spectrometry (m/z): 369 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.64(1 H,s), 8.68(1 H,d), 8.60(1 H,s), 8.49(1 H.dd), 8.44(1 H,d), 8.29(1 H,s), 7.99(1 H,t), 2.63(3H,s). 
Infrared absorption spectrum v max (KBr) cm* 1 : 1550, 1350, 1140, 825, 725, 500. 



Element anlysis values (calculated as 
C 17 H 12 N 4 0 4 S.HCI.1/2H 2 0) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


49.33 
49.10 


3.41 
2.94 


13.53 
13.22 


7.75 
7.92 



5(6)-(5-isoquinolylsulfonyl)-2-methyl-7(4)-nitro-1H-benzo[d]imidazole 

Melting point: >270 °C 

Mass spectrometry (m/z): 369 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.46(1H,s), 8.78(1H,d). 8.66(1H,d), 8.61(1H,s), 8.52(1H,d), 8.48(1H,d), 8.43(1H,d), 7.95(1H,dd), 2.59(3H,s). 
Infrared absorption spectrum v max (KBr) cm' 1 : 1520, 1340, 1320, 1130. 620, 580. 
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Element anlysis values (calculated as 
Ci7H 12 N40 4 S) 




C(%) 


H(%) 


N(%) 


Theoretical values 
Found values 


55.43 
55.76 


3.28 
3.68. 


8.70 
8.90 



Example 53 

5(6)-(5-lsoquinolylsulfonyl)-2-methyl-1H-benzo[d]imida2ole-6(5)-amtne 

5(6)-(5-lsoquinolylsulfonyl)-2-methyl-6(5)-nitro-1 H-benzo[d]imidazole 300 mg (0.8 mmol) was dissolved in concen- 
trated hydrochloric acid 12 ml, stannous chloride dihydrate 900 mg (4.0 mmol) was added, and the mixture was stirred 
overnight at room temperature. 50% sodium hydroxide and saturated sodium bicarbonate were added to neutralize the 
reaction solution, and the solution was extracted with ethyl acetate. The organic layer was washed with saturated 
sodium chloride, dried over anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue 
was crystallized from ethyl acetate-hexane, and 5(6)-(5-isoquinolylsulfonyl)-2-methyl-1H-benzo[d]imidazole-6(5)-amine 
11 5 mg (41 .7%) was obtained.' 

Melting point: >270 °C 

Mass spectrometry (m/z): 339 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.42(1H,s), 8.61(1H,d), 8.59(1H,d), 8.44(1H,d), 8.35(1H ( d), 8.06{1H,s), 7.86(1H,dd), 6.74(1Hs) 
5.60(2H,brs),2.67(3H,s). 

Infrared absorption spectrum v max (KBr) cm -1 : 3450, 3350, 1640, 1300, 1120,610. 



Element anlysis values (calculated as 
C 17 H 14 N402S.5/4H 2 0) 





C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


56.52 


4.61 


15.52 


8.88 


Found values 


56.51 


5.00 


15.28 


8.96 



Example 54 

5(6)-(5-lsoquinolylsulfonyl)-2-methyl-1H-benzo[d]imidazole-7(4)-amine 

5(6)-(5-lsoquinolylsulfonyl)-2-methyl-7(4)-nitro-1H-benzo[d]imidazole 50 mg (0.1 mmol) was dissolved in concen- 
trated hydrochloric acid 2 ml, stannous chloride dihydrate 150 mg (0.7 mmol) was added, and the mixture was stirred 
overnight at room temperature. 50% sodium hydroxide and a saturated sodium bicarbonate were added to neutralize 
the reaction mixture, and the solution was extracted with ethyl acetate. The organic layer was washed with saturated 
sodium chloride, dried over anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue 
was crystallized from ethyl acetate, and 5(6)-(5-isoquinolylsulfonyl)-2-methyl-1H-benzo[d]imidazole-7(4)-amine 30 ma 
(65.3%) was obtained. 

Melting point: 182-185 °C 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.44(1 H,s), 8.61 (1H,d), 8.56(1 H,d), 8.47(1 H,d), 8.36(1 H,d), 7.91(1H,dd), 2.45(3H,s). 
Infrared absorption spectrum v max (KBr) cm' 1 : 3350, 3200, 1620, 1290, 1 130, 630. 
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Example 55 

6(5)-Fluoro-5(6)-(5-isoquinolylsulfanyl)-2-methyl-1H-benzo[d]imidazole 

s 4-Fluoro-5-(5-isoquinolylsulfanyl)-1 ,2-benzenediamine 600 mg (2.1 mmol) was dissolved in 4N hydrochloric acid 
10 ml acetic acid 0.5 ml was added, and the mixture was heated and refluxed overnight. 40% sodium hydroxide was 
added to neutralize the reaction solution, and the solution was extracted with ethyl acetate. The organic layer was dried 
over anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue was crystallized from 
methanol-ether-hexane, and 6(5)-fluoro-5(6)-(5-isoquinolylsulfanyl)-2-methyl-1H-benzo[d]imidazole 560 mg (85.3%) 

to was obtained. 



Melting point: 230-232 °C 

Mass spectrometry (m/z): 310 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

5 : 9.39(1 H.s). 8.62(1 H,d), 8.11(1H,d). 8.07(1 H.d). 7.61(1H,dd), 7.54(1 H,d). 7.48(1 H,d). 2.49(3H,s). 
Infrared absorption spectrum v max (KBr) cm 1 : 1620, 1450, 1380, 810. 



20 


Element anlysis values (calculated as C 17 H l2 FN 3 S.H 2 0) 






C(%) 


H(%) 


N(%) 


S(%) 




Theoretical values 


66.00 


3.91 


13.58 


10.37 


25 


Found values 


65.85 


4.12 


13.30 


10.21 



Example 56 

6(5)-Fluoro-5(6)-(5-isoquinolylsulfonyl)-2-methyl-1H-benzo[d]imidazole 

6(5)-Fluoro-5(6)-(5-isoquinolylsulfanyl)-2-methyl-1H-benzo[d]imidazole 300 mg (1.0 mmol) was dissolved in con- 
centrated sulfuric acid 2.5 ml, Beckmann's reagent (K 2 Cr 2 0 7 1 g, H 2 S0 4 1ml, H 2 0 9ml) 3.5 mi was added dropwise, 
and the mixture was stirred overnight at room temperature. The reaction mixture was neutrai ~ed with 50% sodium 
hydroxide, and extracted with ethyl acetate. The organic layer was washed with water and with saturated sodium chlo- 
ride dried over anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue was crys- 
tallized from ethyl acetate-hexane, and 6(5)-fluoro-5(6)-(5-isoquinolylsulfonyl)-2-methyl-1H-benzo[d]imidazole 160 mg 
(47.1%) was obtained. 



Melting point: >270 °C 
40 Mass spectrometry (m/z): 342 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.46(1H,s). 8.69(1H,d), 8.59(lH,d). 8.53(1H,d), 8.38(1H,d), 8.23(1H,d), 7,96(1H,dd), 7.38(1H,d), 2.49(3H,s). 
Infrared absorption spectrum v max (KBr) cm" 1 : 1620, 1315, 1040, 720, 585. 500. 



Element anlysis values (calculated as 
C 17 H 12 FN 3 0 2 S.1/4H 2 0) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


59.04 
59.09 


3.64 
3.84 


12.15 
11.85 


9.27 
9.23 



55 
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Example 57 

6(5)-Chloro-5(6)-(5-isoquinolylsulfanyl)-2-methyl-1H-benzo[d]imida20le 

4-Chloro-5-(5-lsoquinolylsulfanyl)-2-nitroaniline 600 mg (1.8 mmol) was dissolved in concentrated hydrochloric 
ac.d 8 ml. stannous chloride dihydrate 1.65 g (7.3 mmol) and ethyl acetate 0.4 ml were added, and the mixture was 
heated and refluxed for 4 hours. The reaction mixture was neutralized with ammonia water, and extracted with ethyl 
acetate The organic layer was washed with saturated sodium chloride, dried over anhydrous magnesium sulfate and 

™T ™? redUC6d Pr6SSUre t0 ° btain 6 ( 5 )- chloro - 5 ( 6 )-(5-isoquinolylsulfanyl)-2-methyl-1H-benzo[d]imidazole 

204 mg (54.9%). 

Melting point: 219-222 °C 

Mass spectrometry (m/z): 326 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 . 9.39(1 H,s). 8.57(1H,d), 8.13(1H,d). 7.99(1H,d). 7.72(1H,s). 7.64(1H,dd). 7.57(1H,d), 7.21(1 H,s), 2.43(3H s) 
Infrared absorption spectrum v max (KBr) cm' 1 : 1620, 1440, 1380, 1280, 1270, 830 760 



Element anlysis values (calculated as C 17 H l2 N 3 SCi) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


62.67 
62.68 


3.71 
3.84 


12.90 
12.61 


9.84 
9.49 



Example 58 

6(5)-Chloro-5(6)-(5-isoquinolylsulfonyl)-2-methyl-1H-benzo[d]imidazole 

6(5)-Chloro-5(6)-(5-isoquinolylsulfanyl)-2-methyl-1H-benzo[d]imidazole 1 15 mg (0.4 mmol) was dissolved in con- 
centrated sulfuric acic 1 1.5 ml, Beckmann's reagent 3 ml (K 2 Cr 2 0 7 1 g, H 2 S0 4 1ml. H 2 0 9ml) was added dropwise. and 
the m.xture was stirred overnight at room temperature. The reaction mixture was neutralized with 4N sodium hydroxide 
and extracted with ethyl acetate. The organic layer was washed with water and with saturated sodium chloride dried 
over anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue was crystallized from 
ethyl acetate-hexane, and 6(5)-chloro-5(6)-(5-isoquinolylsulfonyl)-2-methyl-1H-benzo[d]imidazole 50 mg (37.4%) was 

Mass spectrometry (m/z): 358 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.39(1 H,s). 8.65(1 H,d). 8.58(1 H.s), 8.46-8.48(2H.m). 8.04(1 H,d), 7.89(1 H.dd), 7.55(1 H s) 2 49(3H s) 
Infrared absorption spectrum v max (KBr) cm 1 : 1 620, 1 450. 1 380, 1 300, 1 1 20, 570 500 



Element anlysis values (calculated as 




C 17 H 12 CIN 3 02S.H 2 0) 








C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


54.33 


3.75 


11.18 


8.53 


Found values 


54.24 


3.55 


10.85 


8.72 



Example 59 

5(6)-(5-lsoquinolylsulfonyl)-2-methyl-1H-benzo[d]imidazole-6(5)-carbonitrile 

6(5)-Chloro-5(6)-(5-isoquinolylsulfonyl)-2-methyl-1H-benzo[d]imidazole 330 mg (0.9 mmol) was dissolved in DMF 



36 



EP 0 855 391 A1 



2 5 ml copper cyanide 100 mg was added, and the mixture was heated with stirring at 165 °C overnight. A water solu- 
tion of ethylene diamine was added to the reaction solution, and the solution was extracted with ethyl acetate. The 
oraanic layer was washed with water, with saturated sodium chloride, dried over anhydrous sodium sulfate and concen- 
trated under reduced pressure. The resulting residue was purified by silica gel column chromatography (NH silica gel. 
5 chloroform-methanol = 19:1), and 5(6)-(5-isoquinolylsulfonyl)-2-methyl-1 H-benzo[d]imida Z ole-6(5)-carbon.tr.le 60 mg 
(19.0%) was obtained. 

Melting point: 170-177 °C 
Mass spectrometry (m/z): 349 (M+1) 
10 Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

8 • 9 46(1H s) 8.78(1H,d), 8.67(1H.S). 8.60(1H,d), 8.56(1H,d), 8.24(1H,d), 8.16(1H,s). 7.99(1H.dd), 2.58(3H,s). 
Infrared absorption spectrum v max (KBr) cm 1 : 2230. 1620, 1340. 1 160, 1 130, 580. 



15 



20 



Element anlysis values (calculated as 


C 18 H 12 N402S.1/2H 2 0) 






C(%) 


H(%) 


N(%) 


Theoretical values 


60.49 


3.67 


8.97 


Found values 


60.37 


3.66 


8.82 



25 



Example 60 

5(6)-(5-lsoquinolylsulfanyl)-2,6(5)-dimethyl-1H-benzo[d]imidazole 



4-(5.lsoquinolylsulfanyl)-5-methyl-1,2-benzene diamine 500 mg (1.8 mmol) was dissolved in 6N hydrochloric acid 
10 ml acetic acid 0.5 ml was added and heated and refluxed overnight. The reaction solution was neutralized w.th 
so ammonia water and extracted with ethyl acetate. The organic layer was washed with saturated sod.urr » * 

over anhydrous sodium sulfate and concentrated under reduced pressure. 5(6)-(5-lsoqumolylsulfanyl)-2,6(5)-d.methyl- 
1 H-benzo[d]imidazole 490 mg (90.8%) was obtained. 



Melting point: 189-191 °C 
35 Mass spectrometry (m/z) : 306 (M+1 ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

b -9 38(1^), 8.61(1H,d). 8.06(1H,d), 8.00(1H,d), 7.53-7.57(3H,m), 7.17(1H,dd). 
Infrared absorption spectrum v max (KBr) cm 1 : 1570, 1450, 1290, 820, 750. 



Element anlysis values (calculated as C 18 H 15 N 3 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


70.79 
70.59 


4.95 
5.24 


13.76 
13.37 


10.50 
10.66 



Example 61 

5(6)-(5-lsoquinolylsutfonyl)-2,6(5)<limethyl-1H-benzo[d]imidazoie 

According to the method in (a) method of Example 2. 5(6)-(5-isoquinolylsulfonyl)-2.6(5)<limethyl-1H-benzo[d]imi- 
dazole 180 mg (38.3%) was obtained from 5(6)-(5-isoquinolylsu^^ 430 mg 

(1 4mmol) concentrated sulfuric acid 3.7 ml, and Beckmann's reagent 5 ml (K 2 Cr 2 0 7 1 g, H 2 S0 4 1ml, H 2 0 9ml). 



Melting point: 338 °C 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 
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M53^i H,8,, 778(1Kd) ' 7 ' 74(1H ' d) ' 7J ° md) > 7 64(1KS) ' 734 < 1H ' d >' 71 2(1H ( dd), 6.550KB). 1.71(3H,s), 
Infrared absorption spectrum v max (KBr) cm* 1 : 1620, 1460. 1400, 1300,1150. 720, 600. 580, 500. 



10 



20 



25 



30 



Element anlysis values (calculated as 


Ci 8 H 15 N 3 0 2 S.1/4H 2 0) 






C(%) 


H(%) 


N(%) 


Theoretical values 


63.23 


4.57 


12.29 


Found values 


63.49 


4.89 


12.26 



15 Example 62 

1-Ethyl-6-(5-isc3quinolylsulfanyl)-2-methyl-5-nitro-1H-benzo[d]imidazole 



5-lsoquinolinethiol 500 mg (3.1 mmol) was dissolved in DMF 20 ml. 6-chloro-1-ethyl-2-methvl-5-nitro-1H 

ZTil IT ? u ? m,XtUre W3S concentrated und * reduced pressure, the residue was crystal- 

wTs obiainS 1 -ethyl-6-(5-isoquino.ylsulfanyl)-2.methyl-5-nitro-1H.benzo[d]imida Z o.e 410 mg (358%) 

Melting point: 226-229 °C 

Mass spectrometry (m/z): 365 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

^OT 4 S!^^l(3K^ ^1H,d,, 844(1H ' d) ' 8 ' 32(1H ' d) - 813(1Kd) ' 778 - 7 - 82 ( 2H - m ). 6.66(1H,s). 3.79(2H.q), 
Infrared absorption spectrum v max (KBr) cm' 1 : 1510. 1310, 760. 



Element anlysis values (calculated as 


Ci9H 16 N 4 0 2 S.1/4H 2 0) 






C(%) 


H(%) 


N(%) 


Theoretical values 


61.86 


4.51 


15.19 


Found values 


61.48 


4.27 


15.00 



Example 63 



45 



50 



55 



1-Ethyl-6-(5-isoquinolylsulfonyl)-2-methyl-5-nitro-1H-benzo[d]imidazole 

1-Ethyl-6-(5-isoquinolylsulfanyl)-2-methyl-5-nitro-1H-ben 2 o[d]imidazole 300 mg (0.8 mmol) was dissolved in con 
censed sulfunc acid 3 ml. Beckmann's reagent 6 ml (K 2 Cr 2 0 7 1 g. H 2 S0 4 1m., H O 9m.) was add^pwi e and 

St ' rred °r emi9ht 3t r °° m tem ' erature - The fixture was neutralized i with 4N sSium hydroxWe 

and the resulting precptates were collected and washed with water and with ether, and 1-ethyl-6-(5-iscquinoMsuSo 
nyl)-2-methyl-5-nitro-1 H-benzo[d]imidazole 320 mg (98.1%) was obtained. -soqumolylsulfo- 

Mass spectrometry (m/z): 397 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.48(1 H,s), 8.43-8.75(5H,m), 8.23(1 H.s), 7.91(1H,dd). 4.52(2H.q), 2.67(3H.s), 1.37(3H t) 
Infrared absorption spectrum v max (KBr) cm 1 : 1 540, 1 350. 1 320, 1 1 40 620 
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Element anlysis values (calculated as 




C 19 H 16 N 4 0 4 S.H 2 0) 








C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


55.06 


4.38 


13.52 


7.74 


Found values 


54.89 


4.34 


13.25 


7.72 



75 



Example 64 

5-Chloro-1-ethyl-6-(5-isoquinolylsulfanyl)-2-methyl-1H-benzo[d]imida2ole 



5-(4-Amino-5-ethylamino-2-chlorophenylsulfanyl)isoquinoline 210 mg (0.6 mmol) was dissolved in 6N hydrochloric 
acid 3 ml acetic acid 0.1 ml was added, and the mixture was heated and refluxed overnight. The reaction mixture was 
neutralized with ammonia water and extracted with ethyl acetate. The organic layer was washed with saturated sodium 
chloride, dried over anhydrous magnesium sulfate and concentrated under reduced pressure, and 5-chloro-l-ethyl-6- 
20 (5-isoquinolylsulfanyl)-2-methyl-1H-benzo[d]imidazole 130 mg (58.5%) was obtained. 

Melting point: 181-184 °C 
Mass spectrometry (m/z) : 354 (M+ 1 ) 
Nuclear magnetic resonance spectrum (DMSO-d 6 ) 
25 6 : 9.33(1H,d), 8.54(1H.dd). 8.26(1H.d). 7.98-8.01(2H,m), 7.76(1H,d). 7.63(1H.d), 7.53(1H,dd), 7.32(1H,dd), 

4.07(2H.q), 2.49(3H,s). 1 .09(3H t t). 

Infrared absorption spectrum v max (KBr) cm' 1 : 3000. 1460, 1 400. 820. 750. 



Element anlysis values (calculated as C^H^CINsS) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


64.49 
64.30 


4.56 
4.82 


11.87 
11.75 


9.06 
8.75 



Example 65 

40 1 -Ethyl-5-(5-isoquinolylsulfanyl)-2-methyl-6-nitro-1 H-benzo[d]imidazole 

5-lsoquinolinethiol 500 mg (3.1 mmol) was dissolved in DMF 20 ml, 5-chloro-1-ethyl-2-methyl-6-nitro-1H- 
benzo[d]imidazole 910 mg (3.1 mmol) and potassium carbonate 1.29 g (9.3 mmol) were added, and the mixture was 
stirred for 3 hours at 130 °C. The reaction mixture was concentrated under reduced pressure, the residue was crystal- 
45 lized with ethyl acetate, and l-ethyl-5-(5-isoquinolylsulfanyl)-2-methyl-6-nitro-1H.benzo[d]imidazole 480 mg (42.3%) 

was obtained. 

Melting point: 236-242 °C 
Mass spectrometry (m/z): 365 (M+1) 
so Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.45(1H,d), 8.62(1H,s). 8.49(1 H,d). 8.37(1H,d). 8.21(1H,dd). 7.82-7.86(2H,m), 6.54(1H.s), 4.28(2H,q). 
2.46(3H,s). 1.27(3H,t). 

Infrared absorption spectrum v max (KBr) cm* 1 : 1520. 1440, 1310. 



55 
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Element anlysis values (calculated as 


Ci9H l6 N402S.1/2H 2 0) 






C(%) 


H(%) 


N(%) 


Theoretical values 


61.11 


4.59 


15.00 


Found values 


60.96 


4.25 


15.09 



Example 66 



1-Ethyl-5-(5-isoquinolylsulfonyl)-2-methyl-6-nitro-1H-benzo[d]imida20le 

1-Ethyl-5-(5-isoquinolylsulfanyl)-2-methyl-6-ni1ro-1H-ben2o[d]imidazole 300 mg (0.8 mmol) was dissolved in con- 
centrated sulfuric acid 3 ml, Beckmann's reagent (K 2 Cr 2 0 7 1 g, H 2 S0 4 1ml, H 2 0 9ml) 6 ml was added dropwise and 
the mixture was stirred overnight at room temperature. The reaction mixture was neutralized with 4N sodium hydroxide 
and extracted with ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure, and 1-ethyl-5-(5-isoquinolylsulfonyl)-2-methyl -6-nitro-1 H-benzo[d]imidazole 70 mg (20 8%) 
was obtained. a v ' 



Melting point: 245-250 "C 

Mass spectrometry (m/z) : 397 (M+1 ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.48(1H,s). 8.64(1 H.d). 8.55(1H,d). 8.52(1 H,d). 8.43-8.45(2H,m), 8.32(1H,d). 7.91(1 H.dd), 4.32(2H,q), 
2.66(3H,s) P 1.31 (3H,t) . 

Infrared absorption spectrum v max (KBr) cm 1 : 1540, 1350, 1310. 



Element anlysis values (calculated as 
C 19 H 16 N 4 0 4 S.1/4H 2 0) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


56.92 


4.15 


13.97 


8.00 


Found values 


56.74 


4.14 


14.36 


8.26 



Example 67 



N1-Ben2yl-5-(5-isoquinolylsulfanyl)-2-nitroaniline 

5-(5-lsoquinolylsulfanyl).2-nitroaniline 2.00 g (6.7 mmol) was dissolved in DMF 40 ml, 60% NaH 300 mg (7 4 mmoi) 
and benzilbromide 1 .26 g (7.4 mmol) were added, and the mixture was stirred overnight at room temperature The reac- 
tion m.xture was poured into ice water and extracted with ethyl acetate. The organic layer was washed with saturated 
sodium chloride, dried over anhydrous magnesium sulfate and concentrated under reduced pressure The resulting res- 
idue was purrf.ed by silica gel column chromatography (silica gel 30 g, chloroform : ethyl acetate = 51) and N1 -benzvl- 
5-(5-isoquinolylsulfanyl)-2-nitroaniline 1 .51 g (57.9%) was obtained. 

Melting point: 153-154 °C 

Mass spectrometry (m/z): 388 (M+1) 

Nuclear magnetic resonance spectrum (CDCI 3 ) 

I ■^ u 9(1Kd) ' a52(1Kd >' S.45(1H,brs), 8.07(1H,d), 8.01(1H,d). 7.95(1 H.dd). 7.90(1H,d), 7.58(1H,dd) 7 13- 
7.17(3H,m),6.88-6.89(2H l m),6.35(1Kdd),6.08(1H,d),4.13(2H,d). " 
Infrared absorption spectrum v max (KBr) cm* 1 : 1600, 1565, 1480, 1320, 1240, 1200. 
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Element anlysis values (calculated as C 2 2Hi7N3°2 s ) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


68.20 
67.83 


4.42 
4.63 


10.84 
10.67 


8.28 
8.12 



10 

Example 68 



N2-Benzyl-4-(5-isoquinoly1sulfanyl)-1 ,2-benzene diamine 

15 N1-Ben2yl-5-(5-isoquinolylsuifanyl).2.nitroaniline 840 mg (2.2 mmol) was dissolved in concentrated hydrochloric 
acid 25 ml, stannous chloride dihydrate 2.45 g (10.8 mmol) was added, and the mixture was stirred overnight at room 
temperature 50% sodium chloride was added to obtain an alkaline solution, and the solution was extracted w.th ethyl 
acetate The organic layer was washed with water and with saturated sodium chloride, dried over anhydrous magne- 
sium sulfate and concentrated under reduced pressure, and N2-benzyl-4.(5-isoquinolylsulfanyl).1.2-benzene d.am.ne 

20 730 mg (94.1%) was obtained. 

Melting point: 125-127 °C 

Mass spectrometry (m/z): 358 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) £C 7mu^ 
25 6 : 9.15(15,8). 8.49(1H,d), 8.02(1H,d). 7.70(1H,d), 7.21-7.35(7H,m), 6.79(1H,dd). 6.73(1H.d). 6.67(1H,d), 
4.17(2H,s). 

Infrared absorption spectrum v max (KBr) cm 1 : 1590. 1570. 1520, 820. 740. 695. 



Element anlysis values (calculated as 

C 22 H 19 N 3 S ' 1/4H 2°) 




C(%) 


H(%) 


N(%) 


Theoretical values 
Found values 


73.00 
73.05 


5.43 
5.22 


11.61 
11.36 



40 
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Example 69 

1-Benzyl-6-(5-isoquinolylsulfanyl)-2-methyl-1H-benzo[d]imidazole 



N2-Benzyl-4-(5-isoquinolylsulfanyl)-1 t 2-benzenediamine 730 mg (2.0 mmol) was dissolved in 4N hydrochloric acid 
20 ml acetic acid 0.3 ml was added, and the mixture was heated and refluxed overnight. 40% sod.um chloride was 
added to obtain an alkaline solution, and the solution was extracted with ethyl acetate. The organic layer was dried over 
anhydrous magnesium sulfate and concentrated under reduced pressure. The resulting residue was pur Jed by s. hca 
gel column chromatography (chloroform : acetone = 5:1). and i.benzyl-6-(5-isoqu.nolylsulfanyl)-2-methyMH- 
benzo[d]imidazole 330 mg (43.3%) was obtained. 

so Melting point: 174-177 °C 

Mass spectrometry (m/z) : 382 (M+1 ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) j</<ljJJX 00 _ __,- u . R Q ^ 

8 : 9.21(1H.s). 8.50(1H.d). 8.03(1H,d). 7.81(1H,d). 7.65(1H.d), 7.46(1H.dd). 7.41(1H.dd). 7.23-7.27(5H,m), 6.93- 

6.95(2H.m), 5.20(2H.s). 2.55(3H,s). 
55 Infrared absorption spectrum v max (KBr) cm' 1 : 1450. 1400. 1360. 1280, 820. 730. 
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Element anlysis values (calculated as 




C24H19N3S.I/2H2O) 








C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


73.82 


5.16 


10.76 


8.21 


Found values 


73.56 


5.44 


11.15 


8.53 



Example 70 



15 



20 



25 



2-Ethyl-5(6)-(5-isoquinolylsulfanyl)-lH-benzo[d]imidazoie 

«Jnl 5 " IS h 3-10 g (10.4 mmol) was dissolved in concentrated hydrochloric acid 40 ml 

stannous chloride d.hydrate 10.10 g (44.9 mmol) and propionic acid 4.2 ml were added, and the mixlure was heaS 
and refluxed overnight. 40% sodium chloride was added, the solution was neutralized with a 

."nH?^ 6 ^ ? hy ' aCetate - The ° r9aniC layer waS dried over anh ^ ous sodium sulfate a^eSSl 
under reduced pressure The resulting residue was crystallized with ethyl acetate, and 2-ethyl^6H5-i«)SS^ 
nyl)-1H-benzo[d]imidazole 3.18 g (59.1%) was obtained. ^qumoiyisuiia 

Melting point: 185-188 °C 

Mass spectrometry (m/z): 306 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.34(1 H,s), 8.56(1 H,d), 8.02-8.06(2H,m), 7.49-7.59(4H,m), 7.20(1 H,d), 2.82(2H,q> 1 29(3H t) 
Infrared absorption spectrum v max (KBr) cm' 1 : 1620, 1540, 820. ' 



30 



35 



40 



45 



50 



55 



Element anlysis values (calculated as 




Ci8H 15 N 3 S.1/4H 2 0) 








C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


69.76 


5.04 


13.56 


10.35 


Found values 


69.84 


4.96 


13.58 


10.43 



Example 71 



2-Ethyl-5(6)-(5-iscquinolylsulfonyl)-lH-benzo[d]imidazole 

nr 2; , E « h f f HJ iso q" in °'y'su»anyl).1H-ben 2 o[d]imidazole 6.90 g (22.6 mmol) was dissolved in concentrated sulfu- 

V"^ m ' (K2Cr2 ° 7 1 9 ' H2S ° 4 1ml H2 ° 9m,) added dropwise, and the m Ire 
was stoned for 4.5 hours at room temperature. The reaction mixture was neutralized with 50% sodium hydroxide and 

22? ethylacetat *- The or 9 anic "« ^shed with water and with saturated sodium chloride d Z over 
anhy d ous magnesium sulfate and concentrated under reduced pressure. The resulting residue was crystaLS with 
chloroform, and 2-ethyl-5(6)-(5-isoquinolylsulfonyl)-1 H-benzo[d]imidazole 4.33 g (56.8%) was obtained 

Melting point: 241-243 °C 

Mass spectrometry (m/z) : 338 (M+ 1 ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

8 63(1Kd) ' 8 ' 48(1H ' d) ' 841(1Kd) ' 7.g2(1H.t). 7.70(1H,d), 7.62(1H,brs), 

Infrared absorption spectrum v max (KBr) cm' 1 : 1620, 1380, 1 130, 630. 
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Element anlysis values (calculated as 
C 18 H 15 FN302S.1/4H20) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


63.23 


4.57 


12.29 


9.38 


Found values 


62.89 


4.63 


12.22 


9.55 



75 



20 



25 



Example 72 

2-Ethyl-5(6)-(5-isoquinolylsulfanyl)-6(5)-nitro-1H-benzo[d]imidazole 

N1-F2-Ethylcartx)xamide-4-(5-isoquinolylsulfanyl)-5-nitrophenyl]propanamide 350 mg (0.8 mmol) was dissolved in 
concentrated hydrochloric acid 4 ml, and the mixture was heated and refluxed for 18 hours, ^ reaction mixture was 
concentrated under reduced pressure, the residue was crystallized from ethanol. and 2-ethyl-5(6)-(5-«soqu.nolylsulfa- 
nyl)-6(5)-nitro-lH-benzo[d]imidazole hydochloride 300 mg (64.8%) was obtained. 

Melting point: >270 °C 

Mass spectrometry (m/z): 351 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) rtrt/<LI „ * CO ml ^ 

6 9 93(1HS) 8 69(1H,d). 8.62(1 H,d). 8.60(1 H.s). 8.52(1 H.dd), 8.37(1 H.d). 8.09(1 H,t), 6.69(1 H.s). 
Infrared absorption spectrum v max (KBr) cm" 1 : 2625. 1525, 1455, 1330, 820. 515. 



Element anlysis values (calculated as 
C 18 H 14 N402S.3HCL1/2HiO) 




C(%) 


H(%) 


N(%) 


Theoretical values 


46.12 


3.87 


11.95 


Found values 


45.74 


3.53 


11.69 



45 



Example 73 

2-Ethyl-5(6M5-isoquinolylsu^ 
40 1 H-benzo[d]imidazo1e 

According to the same method in Example 30, 2 -ethyl-5(^ 
- was synthesized by the following (a) and (b) methods, and 2-ethyl-5(6)-(5-isoqu l nolylsulfonyl).7(4).nitro-1H- 

benzo[d]imidazole was synthesized by (b) method. 

(a) method: 2-ethyl-5(6)-(5-isoquinolylsulfonyl)-6(5)-nitro-1 H-benzo[d]imidazole 

2-Ethyl-5(6)-(5-isoquinolylsulfanyl).6(5).nitro-lH-benzo[d]imidazole 200 mg (0.4 mmol) was dissolved in concen- 
trated sulfuric acid 1 .5 ml, Beckmann's reagent (K 2 Cr 2 0 7 1 g. H 2 S0 4 1 ml. H 2 0 9ml) 3.0 ml was added dropw.se. and 
the mixture was stirred for 5 hours at room temperature. After adding water, the reaction mixture was neutralized with 
4N sodium hydroxide, and the resulting precipitates were filtered and washed with water. The resulting residue was dis- 
solved in methanol, and methanol saturated with hydrogen chloride was added. The solution was |»ncentrated under 
reduced pressure, the residue was crystallized from ethyl acetate, and 2-ethyl-5(6)-(5-isoqu.nolylsulfonyl)-6(5)-n,tro- 
1 H-benzo[d]imidazole hydrochloride 40 mg (23.1%) was obtained. 

Melting point: 249-256 °C 
Mass spectrometry (m/z): 383 (M+1) 
Nuclear magnetic resonance spectrum (DMSO-d 6 ) 



43 




Element anlysis values (calculated as 
Ci 8 H 14 N 4 0 4 S.4HCI) 




C(%) 


H(%) 


N(%) 


Theoretical values 
Found values 


40.93 
40.50 


3.43 
3.51 


10.61 
10,81 



(b) method: nitration of 2-ethyl-5(6)-(5-isoquinolylsulfonyl)-lH-benzo[d]imidazole 

mm n^ in V°^ e T !" E * ample 3 °' 2 - eth y | - 5 ( 6 )-(5-isoquinolylsulfonyl).l H-benzo[d]imidazole 4 10 g (12 2 
lv?l«w, ■ f^ 5 ^*^ 2.58 g (55.5%) and 2 

ethyl-5(6)-(5-.soqu l nolylsulfonyl)-7(4)-nitro-1H-benzo[d]imida 2 ole 560 mg (12 1%) were obtained 2 Ethvl s2ws 
quinolylsulfonyl)-6(5)-nitro-1 H-benzo[d]imidazole Etnyl-5(6)-(5-,so- 

Melting point: 222-227 °C 

Mass spectrometry (m/z): 383 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

ts^Kt 1 )"' 55, 8 ' 650H ' d) ' 8 ' 54(1KS) ' a53(1Kd) ' 843; d) ' 829(1KS) - 7 ' 94(1H ' , >' 7 -92dH,dd), 2.96(2H,q), 
.Infrared absorption spectrum v max (KBr) cm 1 : 1535, 1320, 1 140, 820. 



Element anlysis values (calculated as C 17 H 12 N 4 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


56.54 
56.23 


3.69 
3.90 


14.65 
14.43 


8.39 
8.02 



2-Ethyl-5(6)-(5-isoquinolylsulfonyl)-7(4)-nitro-1H-benzo[d]imida2ole 

Melting point: 172-175 °C 

Mass spectrometry (m/z): 383 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 .9.45(1 H,s), 8.77(1 H,d), 8.67(1 H,d), 8.63(1 H,s) ( 8.51 (1H,d), 8.44(1 H,d), 7.94(1 Hd) 2 93(2H a) 1 29f3H t) 
infrared absorption spectrum v max (KBr) cm- 1620, 1540. 1370, 1360, 1320. UA0^^^%i^ H ^ 



Element anlysis values (calculated as 
C 18 H 14 N 4 04S.3/4H20) 





C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


54.61 


3.95 


14.15 


8.10 


Found values 


54.42 


4.19 


14.25 


8.04 
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Example 74 

6(5)-Chloro-2-ethyl-5(6)-(5-isoquinolylsulfanyl)-1H-benzo[d]imidazole 

5 4-Chloro-5-(5-isoquinolylsulfanyl)-1 ,2-benzenediamine 600 mg (2.0 mmol) was dissolved in 4N hydrochloric acid 
8 5 ml propionic acid0.6 ml was added, and the mixture was heated and refluxed overnight. 40% sod.um chlor.de was 
added to neutralize the solution, and the solution was extracted with ethyl acetate. The organic layer w* , dr* over 
anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue .was punf.ed ******* 
column chromatography (chloroform : methanol = 10:1). and 6(5)-ch. 0 ro-2-ethy.-5(6)-(5-,soqu,nolylsulfanyl)-1H. 

to benzo[d]imidazole 580 mg (85.8%) was obtained. 

Mass spectrometry (m/z): 340 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 7i Q MUh«i 
8 : 9.39(1H.s), 8.57(1H.d), 8.30(1H.d), 8.13(1H.d), 8.00(1H,d), 7.73(1H,s). 7.65(1H.dd), 7.60(1H,d), 7.19(1H.brs). 

is 2.77(2H,q), 1.25(3H.t). 

Infrared absorption spectrum v max (KBr) cm 1 : 1620. 1450. 750. 



20 



25 



Element anlysis values (calculated as 




C 18 H l4 CIN 3 S.H 2 0) 








C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


60.41 


4.51 


1177 


8.96 


Found values 


60.19 


4.18 


11.53 


9.06 



Example 75 

30 6(5)-Chloro-2-ethyl-5(6)-(5-isoquinolylsulfonyl)-lH-benzo[d]imidazole 

6(5)-Chloro-2-ethyl-5(6)-(5-isoquinolylsulfanyl)-1 H-benzo[d]imidazole 480 mg (1 .4 mmol) was dissolved in concen- 
trated sulfuric acid 5.0 m Beckmann s reagent 3.5 ml (K 2 Cr 2 0 7 1 g, H 2 S0 4 1ml, H 2 0 9ml) was added dropw.s* and 
t e mi'ure was stirred overnight at room temperature. The reaction mixture was ; neutralized 
35 ide and extracted with ethyl acetate. The organic layer was washed with water and with saturated sod.um ch lo nd* d ned 
over anhydrous sodium sulfate, and concentrated under reduced pressure. The resuming res 'due was crystall. zed from 
ethyl acetate-hexane. and 6 (5)-chloro-2-eth y l-5(6)-(5-isoquinol y lsulfon y l)-lH-benzo[d]im,dazole 377 mg (72.1 h) was 

obtained. 



40 
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Mass spectrometry (m/z): 372 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) x oni/ou . 

6 : 9.45(1H d), 8.72(1H,d). 8.66(1H.brs), 8.53-8.56(2H,m). 8.12(1H.d). 7.95(1H,dd). 7.63(1 H.brs). 2.91(2H.q), 

JnS absorption spectrum v max (KBr) cm' 1 ; 1620, 1460, 1320. 1 150. 1 130. 575. 500. 



Element anlysis values (calculated as Ci 8 H 14 CIN30 2 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


58.14 
58.06 


3.79 
4.13 


11.30 
11.06 


8.62 
8.40 



45 
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5(6)-(5-lsoquinolylsulfanyl)-2-propyl- 1 H-benzo[d]imida2ole 

5-(5-ls^uinolylsulfanyl)-2-nitroaniline 3.10 g (10.4 mmol) was dissolved in concentrated hydrochloric acid 40 ml 
stannous chlonde d-hydrate 10.10 g (44.9 mmol) and butylic acid 2.2 ml were added, and ne Sre was hiatal 

22? rl 0UrS , reaCti ° n S0 ' Uti0n WaS neu,ra,i2ed with ^ium bicarbonate ad S#I 

"7* ^ was ^shed with saturated sodium chloride, dried over anhydrous iki^SKS con 
centred under reduced pressure, and 5(6 H 5.is^uino,yl S u,fany,).2-pro^ 

Melting point: 202-207 °C 

Mass spectrometry (m/z): 320 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

0.92'3 3 H ( i KS) ' 8 - 57(1H,d) ' 8 0?(1H ' d) ' 8 04(1Kd) ' 7 49 " 7 - 6 °( 4H ^). ^0(1H.dd), 2. 76(2H,t), 1.74-1.78(2H.m), 
Infrared absorption spectrum v max (KBr) cm 1 : 1440. 1410, 1290. 810. 750. 



Element anlysis values (calculated as 
C 19 H 17 N3S.1/2H 2 0) 





C(%) 


H(%) 


N(%) 


Theoretical values 
Found values 


69.48 
69.61 


5.52 
5.57 


12.79 
12.56 



Example 77 



5(6)-(5-lsoquinolylsulfonyl)-2-propyl-1H-benzo[d]imidazole 

5(6H5-lsoquinolylsulfanyl)-2-propyl-1 H-benzo[d]imidazole 460 mg (1 .4 mmol) was dissolved in con C Pntr a t«ri ™.i 
tunc aad 10 ml, Beckmann's reagent 22 m, (K 2 Cr 2 0 7 1 g. H 2 S0 4 1 m,,H 2 0 ^^S^^^^ 
was stirred overnight at room temperature. The reaction mixture was neutralized with 4N tZ^i^SX^M 

Melting point: 220-222 °C 

Mass spectrometry (m/z): 352 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

8470H -* " ,<,K * 8 " 0H ' a) ' '■*»■>*»*. 75 °( 1H .^). 

Infrared absorption spectrum v max (KBr) cm' 1 : 1310, 1280, 1150, 1130, 630. 600, 500. 



Element anlysis values (calculated as 
C 19 H 17 N 3 02S.3/4H 2 0) 





C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


62.53 


5.11 


11.51 


8.79 


Found values 


62.39 


4.72 


11.14 


8.71 
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Example 78 

5(6)-(5-lsoquinolylsulfonyO^ and 5(6)-(5-isoquinolylsulfonyl)-7(4)-nitro-2-pro- 

pyl-1 H-benzo[d]imidazole 

5 According to the method in Example 30, 5(6)-(5-isoquinolylsulfonyl)-2-propyl-1H-benzo[d]imidazole 1.87 g (5.3 

mmol) was nitrated, and 5(6)-(5-isoquinolylsulfonyi)-6(5)-nitro-2-propyl-lH-benzo[d]imidazole 1.00 g (47.4%) and 5(6)- 
(5-isoquinolylsulfonyl)-7(4)-nitro-2-propyl-1H-benzo[d]imidazole240 mg (11.4%) were obtained. 5(6)-(5-isoquino!ylsul- 
fonyl)-6(5)-nitro-2-propyi-1H-benzo[d]imidazole 

w 

Melting point: 199-202 °C 

Mass spectrometry (m/z): 397 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d s ) 

8 : 9.49(1 H,s), 8.65(1 H,d). 8.56(1 H,s). 8.53(1 H,d), 8.43(1 H,d), 8.32(1 H,d), 8.27(1 H,s), 7.91(1H,dd), 2.90(2H,t). 
15 1.81(2H,q),0.94(3H,t). 

Infrared absorption spectrum v max (KBr) cm 1 : 1540, 1310, 1 130. 



Element anlysis values (calculated as 
Ci9H 16 N 4 0 4 S.4H 2 0) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


48,71 


5.16 


11.96 


6.84 


Found values 


48.70 


5.16 


11.65 


5.94 



5(6)-(5-isoquinolylsulfonyl)-7(4)-nitro-2-propyl-1H-benzo[d]imidazole 



30 Melting point: 159-161 °C 

Mass spectrometry (m/z): 397 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.46(1 H.s), 8.79(1 H,d), 8.68(1 H,d), 8.65(1 H.s). 8.53(1 H,d), 8.46(1 H,d), 7.95(1 H.dd), 2.90(2H,t), 1.78(2H,m), 
0.92(3H t q). 

35 Infrared absorption spectrum v max (KBr) cm 1 : 1520, 1320, 1 130, 620. 



Example 79 

6(5)-Chloro-5(6)-(5-isoquinolylsulfanyl)-2-propyl-1H-benzo[d]imidazole 

4-Chloro-5-(5-isoquinolylsulfanyl)-1 ,2-benzene diamine 600 mg (2.0 mmol) was dissolved in 6N hydrochloric acid 
9 mi butyric acid 0.8 ml was added, and the mixture was heated and refluxed overnight. The reaction mixture was neu- 
tralized with saturated sodium bicarbonate, and extracted with ethyl acetate. The organic layer was washed with satu- 
rated sodium chloride, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting 
residue was dissolved in methanol, 6N hydrochloric acid and ether were added, and the precipitates were collected to 
give 6(5)-chloro-5(6)-(5-isoquinolylsulfanyl)-2-propyl-1H-benzo[d]imidazole hydrochloride 690 mg (81.4%) was 
obtained. 



Melting point: 259-262 °C 
so Mass spectrometry (m/z): 354 (M+1 ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9-92(1H,s). 8.71(1H,d), 8.57(1H,d), 8.43(1H,d), 8.14(1H,d), 8.06(1H,s), 7.97(1H,dd), 7.26(1H,s). 
Infrared absorption spectrum v max (KBr) cm' 1 : 1650, 1600, 1450, 960, 830. 
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Element anlysis values (calculated as 
C 19 H 16 CIN 3 S.2HCI.1/4H 2 0) 




C(%) 


H(%) 


N(%) 


Theoretical values 
Found values 


52.91 
52.78 


4.32 
3.92 


9.74 
9.57 



Example 80 



6(5)-Chloro-5(6)-(5-isoquinolylsulfonyl)-2-propyl-1H-ben2o[d]imidazole 

6(5)-Chloro-5(6)-(5-isoquinolylsulfanyl)-2-propyl-1H-ben2o[d]imidazole dihydrochloride 630 mg (1 5 mmol) was 
I S !l, V ! concentrated sulfuric acid 3 8 ml - Beckmann's reagent 5.7 ml (K 2 Cr 2 0 7 1 g, H 2 S0 4 1ml, H 2 0 9ml) was 
added dropwise, and the mixture was stirred overnight at room temperature. The reaction mixture was neutralized with 
4N sodium hydroxide solution, and the resulting precipitates were collected and washed with water and with ether The 
resulting residue was purified by silica gel column chromatography (dichloromethane : ethyl acetate = 21) and 6(5)- 
chloro-5(6)-(5-isoquinolylsulfonyl)-2-propyl-1 H-benzo[d]imidazole 1 70 mg (29.1%) was obtained. 

Melting point: 386 °C 

Nuclear magnetic resonance spectrum (DMSO-d s ) 

no^ul H ' S) ' 872(1Kd) ' 866 < 1H ' S >. 8.53(1H.d), 8.13(1H,d), 7.95(1H,dd), 7.64(1H.s), 2.85(2H,t), 1.80(2H,dq), 
Infrared absorption spectrum v max (KBr) cm* 1 : 2960, 1620, 1460, 1320, 1 125. 



Element anlysis values (calculated as 
C 19 H 16 CIN 3 0 2 S) 




C(%) 


H(%) 


N(%) 


Theoretical values 
Found values 


59.14 
59.38 


4.18 
3.97 


10.89 
10.60 



Example 81 



2-lsopropyl-5(6)-(5-isoquinolylsulfanyl)-1H-benzo[d]imidazole 

5-(5-lsoquinolylsulfanyl)-2-nitroaniline 3.10 g (10.4 mmol) was dissolved in concentrated hydrochloric acid 40 ml 
stannous chloride dihydrate 10.01 g (44.5 mmol) and isobutylic acid 4.2 ml were added, and the mixture was heated 
and refluxed overnight. The reaction mixture was neutralized with saturated sodium bicarbonate and extracted with 
ethyl acetate. The organic layer was washed with saturated sodium chloride, dried over anhydrous sodium sulfate and 
concentrated under reduced pressure, and 2.isopropyl-5(6)-(5-i S oquinolylsulfanyl)-1H-benzo[d]imidazole 2.75 g 
(o^. i /o) was obtained. 



Mass spectrometry (m/z): 320 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

5 o«^SlIiI" S> ' 8 - 57(1Hld) * 8 0 °- 8 07 ( 2H ^). 7.40-7.60(4H,m), 7.22(1H,d), 3.12(1H,m), 1.32(3H.s). 1.31(3H,s), 
Infrared absorption spectrum v max (KBr) cm* 1 : 1615, 1450, 1410, 1260, 815. 
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Element anlysis values (calculated as 
C19H17N3S.1/4H2O) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


70.45 
70.08 


5.45 
5.74 


12.97 
13.00 


9.90 
9.60 



Example 82 

2-lsopropyl-5(6)-(5-isoquinolylsuifonyl)-1 H-benzo[d]imidazole and 2-[5(6)-(5-isoquinolylsulfonyl)-1 H-benzo[d]imida- 
15 zo!e-2-yl]-2-propanol 

2-lsopropyl-5(6)-(5-isoquinolylsulfanyl)-1H-benzo[d]imidazole 5.00 g (15.7 mmol) was dissolved in concentrated 
sulfuric acid 50 ml, Beckmann's reagent 100 ml (K 2 Cr 2 0 7 1 g, H 2 S0 4 1ml, H 2 0 9ml) was added dropwise, and the mix- 
ture was stirred overnight at room temperature. The reaction mixture was neutralized with 50% sodium hydroxide and 
20 extracted with ethyl acetate. The organic layer was washed with water and saturated sodium chloride, dried over anhy- 
drous sodium sulfate, and concentrated under reduced pressure. The resulting residue was purified by silica gel column 
chromatography (methanol : ethyl acetate - 1:50), and 2-isopropyl-5(6)-(5-isoquinolylsulfonyl)-lH-benzo[d] imidazole 
610 mg (16.5%) and 2-[5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole-2-yl]-2-propanol 450 mg (11.7%) were 
obtained. 2-isopropyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 

25 

Melting point: 207-222 °C 

Mass spectrometry (m/z): 352 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.43(1H,s), 8.62-8.67(2H,m), 8.47(1H,d), 8.42(1H,d), 8.15(1H.s), 7.92(lH,dd), 7.69(1H,dd), 7.60(1H,d), 
30 3.14(1H ( m),1.31(3H,s), 1.29(3H,s). 

Infrared absorption spectrum v max (KBr) cm* 1 : 1620, 1310. 1155, 1120, 630. 



Element aniysis values (calculated as 
C 19 H 17 N 3 0 2 S.1/2H 2 0) 




C(%) 


H(%) 


N(%) 


Theoretical values 


63.31 


5.03 


11.66 


Found values 


63.13 


4.69 


11.34 



2-[5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole-2-yl]-2-propanol 

45 Melting point: 238-240 °C 

Mass spectrometry (m/z): 368 (M+1) 

Nuclear magnetic resonance spectrum (DMSOd 6 ) 

6 : 9.43(1H,s), 8.63-8.67(2H.m), 8.47(1H,d), 8.41(1H,d), 8.19(1H,s). 7.92(1H,dd), 7.73(1H,d). 7.64(1H,d), 
5.75(1H.s), 1.53(6H,s). 

so Infrared absorption spectrum v max (KBr) cm' 1 : 1620, 1310. 1 150, 1 120, 720, 630, 600. 



Element anlysis values (calculated as C 19 H 17 N303S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


62.11 


4.65 


11.44 


8.73 
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Element anlysis values (calculated as C 19 H 17 N 3 0 3 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Found values 


62.48 


4.63 


11.41 


9.10 



Example 83 

2-lsopropyl-5(6)-(5-isoquinolylsulfonyl)-6(5)-nitro-1H-benzo[d]imida2oleand 2-isopropyl-5(6)-(5-isoquinolylsulfonvl)- 
7(4)-nitro-1H-benzo[d]imidazole 

According to the same method in Example 30, 2-isopropyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 500 
mg (1 .4 mmol) was nitrated, and 2-isopropyl-5(6)-(5-isoquinolylsulfonyl)-6(5)-nitro-1 H-benzo[d]imidazole 305 mg (54 1 
%) and 2-isopropyl-5(6)-(5-isoquinolylsulfonyl)-7(4)-nitro-1 H-benzo[d]imidazole 62 mg (1 1 .0%) were obtained. 

2-isopropyl-5(6)-(5-isoquinolylsulfonyl)-6(5)-nitro-1H-benzo[d]imidazole 

Melting point: 231-234 °C 

Mass spectrometry (m/z): 397 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.45(1H,s), 8.77(1H,d). 8.67(1 H,d). 8.61(1 H.brs). 8.52(1 H,d), 8.48(1H,brs), 8.45(1H,d) 795(1Hdd) 2 91- 
2.95(1H > m) l 1.30(3H f d) > 1.29(3H,d). ' ' 

Infrared absorption spectrum v max (KBr) cm- 1 : 3320. 1540, 1350, 1300, 11 30, 820. 



Element anlysis values (calculated as 




Ci9H 16 N 4 0 2 S.1/4H 2 0) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


56.91 


4.15 


13.97 


8.00 


Found values 


57.07 


3.96 


13.99 


8.25 



2-isopropyl-5(6)-(5-isoquinolylsulfonyl)-7(4)-nitro-1H-benzo[d]imidazole 

Melting point: 230-232 °C 

Mass spectrometry (m/z): 397 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.44(1 Ks). 8.74(1 H.dd). 8.67(1 H,d), 8.55(1 H,s). 8.45-8.52(3H,m), 7.93(1 H,d), 3.32-3.34(1 H,m), 1.34(3H,s), 
1 .33(3H,s). 

Infrared absorption spectrum v max (KBr) cm -1 : 1520, 1380, 1320, 620 
Example 84 

4-(5-lsoquinolylsulfanyl)- 1 ,2-di(phenylcarboxamide)benzene 

4-(5-lsoquinolylsulfanyl)-1 ,2-benzendiamine 1 .00 g (3.7 mmol) was dissolved in a mixture of hexamethylphospho- 
ramide 1 5 ml and acetonitril 1 .5 ml, benzoyl chloride 1 .0 ml was added, and the mixture was stirred for 1 hour at room 
temperature. The reaction mixture was poured into ice water, neutralized with 50% sodium hydroxide, and extracted 
with ethyl acetate. The organic layer was washed with saturated sodium chloride, dried over anhydrous sodium sulfate 
and concentrated under reduced pressure. The residue was crystallized from methanol-ether-hexane mixture and 4- 
(5-isoqumolylsulfanyl)-l,2-di(phenylcarboxamide)benzene 1.55 g (87.1%) was obtained. 

Melting point: 138-141 °C 

Mass spectrometry (m/z): 476 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 
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6 : 10.65(2H,brs), 9.40(1 H.s). 8.60(1 H,d), 8.19(1 H,d), 8.07(1 H,d), 7.88-7.92(5H,m), 7.47-7.74{10H,m), 
7.17(1H.dd). 

Infrared absorption spectrum v max (KBr) cm' 1 : 1660. 1500, 1470, 710. 
Example 85 

5(6)-(5-lsoquinolylsulfanyl)*2-phenyl-1H-benzo[d]imida2ole 

A mixture of 4-(5-isoquinolylsulfanyl)-1 ,2-di(phenylcarboxamide)benzene 1 .30 g (2.7 mmol), acetic acid 3.9 ml and 
hexamethylphosphoramide 17.0 ml was heated with stirring for 2 days at 180 °C. Ethyl acetate was added to the reac- 
tion solution, the organic layer was washed with saturated sodium bicarbonate, with water and with saturated sodium 
chloride, dried over anhydrous magnesium sulfate and concentrated under reduced pressure. The resulting residue 
was dissolved in methanol, 2N hydrochloric acid was added, and the solution was concentrated under reduced pres- 
sure, and the residue was crystallized from methanol-ether to give 5(6)-(5-isoquinolylsulfanyl)-2-phenyl-1H- 
benzo[d]imidazole hydrochloride 650 mg (55.8%). 

Melting point: >270 °C 

Mass spectrometry (m/z): 354 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.81 (1H,s), 8.69(1 H,d), 8.35-8.45(4H,m), 8.04(1 H,d). 7.89(1 H.dd), 7.80(1 H,d). 7.65-7.69(4H,m), 7.45(1 H.dd). 
Infrared absorption spectrum v max (KBr) cm 1 : 1620, 840, 700. 



Element anlysis values (calculated as 


C 25 H22N 3 S.2HCI) 






C(%) 


H(%) 


N(%) 


Theoretical values 


61.97 


4.02 


9.86 


Found values 


62.36 


4.04 


10.05 



Example 86 

4-Chloro-5-(5-isoquinolylsulfanyl)-1,2-di(phenylcarboxamide)benzene 

According to the same method in Example 84, 4-chloro-5-(5-isoquinolylsulfanyl)-1,2-di(phenylcarboxamide)ben- 
zene 1.19 g (75.2%) was obtained from 4-chloro-5-(5-isoquinolylsulfanyl)-1,2-benzenediamine 1.00 g (3.3 mmol), hex- 
amethylphosphoramide 17.0 ml, acetonitril 1.5 ml and benzoyl chloride 0.9 ml. 

Melting point: 200-202 °C 

Mass spectrometry (m/z): 510 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-de) 

6 : 10.00(2H,brs). 9.41(1H.s), 8.61(1H,d), 8.24(1H,d), 7.89-8.01 (5H,m), 7.73-7.80(3H,m), 7.41-7.56(6H,m), 
7.25(1 H,s). 

Infrared absorption spectrum v max (KBr) cm' 1 : 1650, 1520, 1460, 700. 



Element anlysis values (calculated as 
C 2 9H2oCIN302S.1/4H 2 0) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


67.76 


4.02 


8.17 


6.23 


Found values 


67.64 


3.85 


8.00 


6.63 
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Example 87 

6(5)-Chloro-5(6)-(5Hscxiuinolylsulfanyl)-2-phenyl-1H-ben20[d]imidazole 

According to the method in Example 85, 6(5)-chloro-5(6)-(5-isoquinolylsulfanyl)-2-phenyl-1H-benzo[d]imidazole 
hydrochloride 420 mg (86.3%) was obtained from 4-chloro-5-(5-isoquinolylsulfanyl)-1,2-di(phenylcarboxamide) ben- 
zene 500 mg (1.0 mmol), acetic acid 1.5 ml and hexamethylphosphoramide 7.0 ml. 

Melting point: >270 °C 

Mass spectrometry (m/z): 388 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

8 : 9.97(1H,s), 8.73(1H,d), 8.57(1H,d), 8.52(1H,d), 8.28(2H,d), 8.10(1H,d), 7.97-8.00(2H,m), 7.01-7.62(3H m) 
7.36(1 H,s). 

Infrared absorption spectrum v max (KBr) cm" 1 : 1600, 1450, 1330, 830, 700. 



Element anlysis values (calculated as 
C22H 14 CIN3$.2HCL3/4H 2 0) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


55.70 
55.58 


3.72 
3.49 


8.86 
8.67 


6.76 
6.95 



Example 88 

6(5)-Chloro-5(6)-(5-isoquinolylsulfonyl)-2-phenyl-1H-benzo[d]imidazole 

According to the method in Example 47, 6(5)-chloro-5(6)-(5-isoquinolylsuifonyl)-2-phenyl-1 H-benzo[d]imidazole 60 
mg (19.4%) was obtained from 6(5)-chloro-5(6)-(5-isoquinolylsulfanyl)-2-phenyl-1H-benzo[d]imidazole 350 mg (0.8 
mmol), concentrated sulfuric acid 2.0 ml and Beckmann's reagent 3.0 ml. 

Mass spectrometry (m/z): 420 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.47(1H,s), 8.76(1H,s), 8.75(1H,d), 8.57(1H,d), 8.55(1H,d), 8.22(1H,d), 8.16(1H,d), 7.97(1H,dd) 7 74(1Hs) 
7.59-7.60(3H,m). 

Infrared absorption spectrum v max (KBr) cm' 1 : 1620, 1450, 1310, 1150, 1130, 700, 600, 580, 510. 



Element anlysis values (calculated as 

C22H 14 CIN302S.1/4H20) 




C(%) 


H(%) 


N(%) 


Theoretical values 


62.26 


3.44 


9.90 


Found values 


62.27 


3.65 


9.67 



Example 89 

5(6)-(5-lsoquinolylsulfanyl)-2-trifluoromethyl-1H-benzo[d]imidazole 

5-(5-lsoquinolylsulfanyl)-2-nitroaniline 500 mg (1.7 mmol) was dissolved in 4N hydrochloric acid 16 ml, stannous 
chloride dihydrate 1 .73 g (7.7 mmol) and trifluoroacetic acid 370 ul were added, and the mixture was heated with stirring 
at 130 °C for 15 hours. The reaction mixture was cooled, and the supernatant was discarded, the residue was crystal- 
lized with ether, and 5(6)-(5-isoquinolylsulfanyl)-2-trifluoromethyl-1H-benzofd]imidazole hydrochloride 540 mg (80.2%) 
was obtained. 
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Melting point: 74-77 °C 

Mass spectrometry (m/z): 346 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

8 : 9.78(1 H.S). 8.68(1 H,d), 8.47(1 H.d), 8.39(1 H.d), 7.97(1 H,d), 7.86(1 H,t), 7.76(1 H,d). 7.41 (1H,d). 
Infrared absorption spectrum v max (KBr) cm" 1 : 1640, 1540, 1305, 1 150. 



Example 90 

5(6)-(5-lsoquinolylsulfonyl)-2-trifluoromethyl-1H-benzo[d]imidazole 

5(6)-(5-lsoquinolylsulfanyl)-2-trifluoromethyl-1H-benzo[d]imidazole 400 mg (0.9 mmol) was dissolved in concen- 
trated sulfuric acid 3.0 ml, Beckmann's reagent 6.0 ml (K 2 Cr 2 0 7 1 g, H 2 S0 4 1ml, H 2 0 9ml) was added dropw.se. and 
the mixture was stirred overnight at room temperature. After adding water, the reaction mixture was neutralized with 4N 
sodium hydroxide, and the resulting precipitates were collected and washed with water. The resulting residue was dis- 
solved in methanol, and methanol saturated with hydrogen chloride was added. The solution was concentrated under 
reduced pressure, the residue was crystallized with acetone, and 5(6)-(5-isoquinolylsulfonyl)-2-trifluoromethyl-1H- 
benzo[d]imidazole hydrochloride 140 mg (24.3%) was obtained. 



Melting point: >270 °C 

Mass spectrometry (m/z): 378 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

i> ■ 9 66(1 H s) 8.82(1 H.d). 8.68(1 H.d), 8.64(1 H,d). 8.59(1 H.d), 8.54(1 H.s), 8.04(1 H,s). 7.94-7.88(2H.m). 
Infrared absorption spectrum v max (KBr) cm" 1 : 3025. 2975, 1650, 1540, 1320, 1150, 1120,820, 720.635.540. 



Example 91 

5(6)-(5-lsoquinolylsulfonyl)-2-hexyl-1H-benzold]imidazole 

A mixture of 4-(5-isoquinolylsulfonyl)-1 ,2-benzenediamine 2.00 g (6.7 mmol), n-valeric acid 3.0 ml, and concen- 
trated hydrochloric acid 27.0 ml was heated and refluxed overnight. The reaction solution was poured into ice water, 
neutralized with sodium hydroxide, and extracted with ethyl acetate. The organic layer was washed with saturated 
sodium chloride, dried over anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue 
was purified by silica gel column chromatography (ethyl acetate : methanol = 9:1), and 5(6)-(5-isoquinolylsulfonyl)-2- 
hexyl-iH-benzo[d]imidazole 1.31 g (50.0%) was obtained. 



Melting point: 72-82 °C 

Mass spectrometry (m/z): 394 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.43(1H,d), 8.66(1H,dd), 8.62(1H,d), 8.47(1H,d), 8.43(1H,d), 8.14(1H,d), 7.92(1H,dd), 7.69(1H.dd), 7.60(lH,d). 

2.80(2H,t), 1.71(2H,tt). 1.22-1 .30(6H.m). 0.81 (3H.t). 

Infrared absorption spectrum v max (KBr) cm" 1 : 2930, 1620, 1310, 1120, 630. 



Element anlysis values (calculated as 


C22H23N3O2S) 






C(%) 


H(%) 


N(%) 


Theoretical values 


67.15 


5.87 


10.68 


Found values 


66.97 


5.78 


10.31 



Example 92 

2-Cyclopropyl-5(6)-(5-isoquinolylsulfanyl)-lH-benzo[d]imida20le 



4-(5-lsoquinolylsulfanyl)-1 ,2-benzenediamine 1 .00 g (3.7 mmol) was dissolved in 4N hydrochloric acid 18 ml, cyclo- 
propane carboxylic acid 0.8 ml was added, and the mixture was heated and refluxed overnight. After adding 40% 
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sodium hydroxide to neutralize, the reaction mixture was extracted with ethyl acetate. The organic layer was washed 
with water and with saturated sodium chloride, dried over anhydrous sodium sulfate and concentrated under reduced 
P T!ut ,[f U l" 8 r , esidue was cruized with ethy , acetate-hexane, and 2-cyclopropyl-5(6)-(5-isoquinolylsulfa- 
nyl)-iH-benzo[d]imidazole 1.07 g (90.1%) was obtained wyreura 



Mass spectrometry (m/z): 318 (M+1) 
Nuclear magnetic resonance spectrum (DMSO-d 6 ) 




Element anlysis values (calculated as 




Ci9H 15 N 3 S.1/4H 2 0) 








C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


70.89 


4.85 


13.05 


9.96 


Found values 


70.56 


5.17 


12.90 


9.92 



Example 93 



2-Cyclopropyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 

rhm^nr? 9 ^ ''" f™"*** 91 ' fr ° m 3 mixture oi 4 -( 5 ^«^'sulfonyl)-l > 2*enzenediamine trihydro- 

chlonde 300 mg (0.7 mmol), cyclopropane carboxylic acid 0.5 ml and 4N hydrochloric acid 6.0 ml. 2-cyclopropyl-5(6)- 
(5-isoqu,nolylsulfonyl)-1H-benzo[d]imidazole 180 mg (70.2%) was obtained as powder. 

Melting point: 240-244 °C 

Mass spectrometry (m/z): 350 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

8 : 9.43(1 H.s), 8.65(1 H,d). 8.63(1 H,d), 8.47(1 H.d). 8.41 (1H,d), 8.08(1 H.s). 7.91(1H,dd). 7.68(1 H,d) 7 55(1Hd) 
Infrared absorption spectrum v max (KBr) cm 1 : 1620. 1540. 1310 1120 630 



Element anlysis values (calculated as 




Ci 9 H 15 N 3 0 2 S.1/4H 2 O) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


64.48 


4.41 


11.87 


9.06 


Found values 


64.39 


4.63 


11.55 


9.25 



Example 94 



2-Cyclobutyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 

mm^ C< ; 0rC | in K 9 1° m l th0C ! iP EXamP ' e 91 ' fr ° m 3 mixtUre 0f 4 '(5-isoquinol y lsulfonyl)-1 ,2-benzenediamine 1 .20 g (4 0 
S^? V i u k" ^ ! Xy ? aC ' d 2 0 ml and ™ centrated hydrochloric acid 20.0 ml, 2.cyclobut y l-5(6)-(5-isoquinolyl- 
sulfonylH H-benzo[d]imidazole 640 mg (44.0%) was obtained. *^uinoiyi 

Melting point: 203-206 °C 

Mass spectrometry (m/z) : 364 (M+ 1 ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.43(1H,s), 8.66(1H,d), 8.63(1H,d), 8.47(1H,d). 8.42(1H,d), 8.16(1H,s), 7.90(1H,dd) 771(1Hdd) 7 60MHd> 
3-68-3.75(1 H,m), 2.28-2.39(4^ 1 ' ° ' d) ' 

Infrared absorption spectrum v max (KBr) cm' 1 : 1620, 1320, 1 130, 630. 
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Element anlysis values (calculated as CgoH^NsOaS) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


66.10 
65.93 


4.71 
4.75 


11.56 
11.51 


8.82 
8.90 



Example 95 

2-Cyclopentyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 

According to the method in Example 91 , from a mixture of 4-(5-isoquinolylsulfonyl)-1 ,2-benzenediamine 1 .20 g (4.0 
mmol), cyclopentane carboxylic acid 5.0 ml and concentrated hydrochloric acid 20.0 ml, 2-cyclopentyl-5(6)-(5-isoqui- 
nolylsulfonyl)-1 H-benzo[d]imidazole 1 .24 g (82.1%) was obtained. 

Melting point: 249-253 °C 

Mass spectrometry (m/z): 378 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.43(1H,s), 8.66(1H,d), 8.63(1H,d), 8.47(1H,d), 8.41(1H,d), 8.14(1H,s), 7.91(1H,dd). 7.71(1H,dd), 7.59(1H,d), 
3.24-3.31 (1 H,m), 1 .58-2.04(8H,m). 

Infrared absorption spectrum v max (KBr) cm" 1 : 2950, 1620, 1450, 1310, 1280, 1130, 630. 



Element anlysis values (calculated as 
C 21 H 19 N 3 0 2 S) 




C(%) 


H(%) 


N(%) 


Theoretical values 


66.82 


5.07 


11.13 


Found values 


66.77 


5.08 


11.18 



Example 96 

2-Cyclohexyt-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 

According to the method in Example 91 , from a mixture of 4-(5-isoquinolylsulfonyl)-1 ,2-benzenediamine 1 .00 g (3.3 
mmol), cyclohexane carboxylic acid 2.0 ml and concentrated hydrochloric acid 15.0 ml, 2-cyclohexyl-5(6)-(5-isoqui- 
nolylsulfonyl)-1H-benzo[d]imidazole 890 mg (69.1%) was obtained. 

Melting point: 218-223 °C 

Mass spectrometry (m/z): 392 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6: 9.43(1 H,s),8.63-8.66(2H,m), 8.42(1 H t d), 8.13(1 H,d), 7.91(1H,dd), 7.68(1 H.dd), 7.59(1 H,d), 1.95(1H,brs), 1.73- 
1.76(2H,m), 1.64-1. 67(1 H ( m), 1.51-1 .59(2H,m), 1.33-1.38(2H,m), 1.20-1 .25(2H,m). 
Infrared absorption spectrum v max (KBr) cm' 1 : 2930, 1620, 1310, 1 130, 630. 



Element anlysis values (calculated as 


C22H21N3O2S.I/4H2O) 






C(%) 


H(%) 


N(%) 


Theoretical values 


66.73 


5.47 


10.61 
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(continued) 



Element anlysis values (calculated as 


C 2 2H2iN 3 0 2 S.1/4H 2 0) 






C(%) 


H(%) 


N(%) 


Found values 


66.37 


5.35 


10.36 



Example 97 

2-Cycloheptyl-5(6)-(5-isoquinolylsulfonyl)-1H-ben2o[d]imidazole 

According to the method in Example 91 , from a mixture of 4-(5-isoquinolylsulfonyl)-1 ,2-benzenediamine 1 .00 g (3.3 
mmol), cycloheptane carboxylic acid 2.5 ml and concentrated hydrochloric acid 15.0 ml, 2-cycloheptyl-5(6)-(5-isoqui- 
nolylsulfonyl)-1H-benzo[d]imidazole 800 mg (59.3%) was obtained. 

Melting point: 187-189 °C 

Mass spectrometry (m/z): 406 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.43(1H,s), 8.65(1H,dd), 8.63(1H,d), 8.47(1H,d), 8.42(1H,d), 8.14(1H,d), 7.91(1H,dd), 7.70(1H,dd), 7.60(1H,d), 
3.03-3.06(1 H,m), 1 .95-2.08(2H,m), 1 .45-1 .81(10H,m). 

Infrared absorption spectrum v max (KBr) cm' 1 : 2950, 1620, 1520, 1450, 1310, 1280, 1130, 630. 



Element anlysis values (calculated as 


C23H23N3O2S) 






C(%) 


H(%) 


N(%) 


Theoretical values 


68.12 


5.72 


10.36 


Found values 


68.35 


5.63 


10.31 



Example 98 

5-(5-lsoquinolylsulfanyl)-6-nitro-2,3-dihydro-1H-benzo[d]imidazole-2-one 

To a DMF solution 15 ml of 5-fluoro-6-nitrobenzoimidazolinone 500 mg (2.5 mmol) and 5-isoquinolinethiol 450 mg 
(2.8 mmol), potassium carbonate 550 mg (4.0 mmol) was added, and the mixture was heated with stirring for 2 hours 
at 100 °C. After adding water, the reaction mixture was extracted with ethyl acetate. The organic layer was washed with 
a saturated water solution of sodium chloride, dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was crystallized from methanol, and 5-(5-isoquinolylsulfanyl)-6-nitro-2,3-dihydro-1H- 
benzo[d]imidazol-2-one 346 mg (40.3%) was obtained. 

Melting point: >270 °C 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.47(1H,s), 8.55(1H,d), 8.41(1H,d), 8.26(1H,d), 7.89-7.84(2H t m), 7.80(1 H,s), 5.93(1 H,s). 
Infrared absorption spectrum v max (KBr) cm" 1 : 1710, 1485, 1310. 

Example 99 

5-(5-lsoquinoiylsulfonyl)-6-nitro-2,3-dihydro-1H-benzo[d]imidazol-2-one 

5-(5-lsoquinolylsulfanyl)-6-nitro-2,3-dihydro-1H-benzo[d]imidazol-2-one 340 mg (1.0 mmol) was dissolved in con- 
centrated sulfuric acid 3.5 ml, Beckmann's reagent 7.0 ml (K 2 Cr 2 0 7 1 g, H 2 S0 4 1ml, H 2 0 9ml) was added dropwise, 
and the mixture was stirred overnight at room temperature. After adding water, the resulting precipitates were collected 
and washed with water, and 5-(5-isoquinolylsulfonyl)-6-nitro-2.3-dihydro-1H-benzo[d]imidazol-2-one sulfate 270 mg 
(72.8%) was obtained. 
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Melting point: >270 °C 

Mass spectrometry (m/z): 371 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.52(1 H,s), 8.66(1 H,d), 8.54(1H.d). 8.40(1 H,d), 8.22(1H,d), 7.92(1H.t), 7.83(1 H.s), 7.62(1H,s). 
Infrared absorption spectrum v max (KBr) cm' 1 : 1720, 1530, 1500, 1340, 1320, 1305, 1235, 825. 



Element anlysis values (calculated as 
Ci6H 10 N4O5S.3/4H 2 SO4.H2O) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


41.60 


2.95 


12.13 


12.15 


Found values 


41.78 


2.53 


11.80 


12.46 



Example 100 

5-(5-isoquinolylsulfanyl)-6-nitro-2,3-dihydro-benzo[d][1,3]thia2ol-2-one 

To a DMF solution 12 ml of 5-chloro-6-nitro-2-benzothiazolinone 500 mg (2.2 mmol) and 5-isoquinolylthiol 390 mg 
(2.4 mmol), potassium carbonate 450 mg (3.3 mmol) was added, and the mixture was heated with stirring for 4 hours 
at 140 °C. After adding water, the resulting precipitates were collected and washed with water and ether, and 5-(5-iso- 
quinolylsulfanyl)-6-nitro-2,3-dihydro-benzo[d][1,3]thiazol-2-one 774 mg (91.2%) was obtained. 

Melting point: >270 °C 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.45(1 H.s), 8.53(1 H,d). 8.39(1 H.d), 8.24(1H,d), 8.20(1H.s), 7.90(1H,d), 7.84(1H,t), 5.70(1H,s). 
Infrared absorption spectrum v max (KBr) cm 1 : 1630, 1560, 1450, 1320, 1280. 

Example 101 

5-(5-lsoquinolylsuliinyl)-6-nitro-2,3-dihydro-benzo[d][1,3]thiazol-2-one 

5-{5-lsoquinolylsulfanyl)-6-nitro-2,3-dihydro-benzo[d][1,3]thiazol-2-one 300 mg (0.8 mmol) was dissolved in acetic 
acid 20 ml, 35% hydrogen peroxide 15 ml was added, and the mixture was stirred for 15 hours at room temperature. 
Saturated sodium thiosulfate was added to the reaction solution, the resulting precipitates were collected and washed 
with water, and 5-(5-isoquinolylsulfinyl)-6-nitro-2,3-dihydro-benzo[d][1,3]thiazol*2-one 190 mg (61.6%) was obtained. 

Melting point: >270 °C 

Nuclear magnetic resonance spectrum (DMSO-de) 

6 : 9.47(1 H.s), 8.84(1 H,s), 8.78(1 H,d), 8.63(1 H,d), 8.32(1 H,d). 8.13(1 H,s). 7.65-7.63(2H,m). 
Infrared absorption spectrum v max (KBr) crrf 1 : 1710, 1520, 1320, 1185, 1110. 



Element anlysis values (calculated as 
C 16 H 9 N 3 0 4 S2-H 2 0) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


49.35 
49.38 


2.85 
2.74 


10.79 
10.47 


16.47 
16.36 
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Example 102 

5-(5-lsoquinlylsulfanyl)-6-nitro-2 ( 3-dihydro-ben2o[d][1,3]oxa2o!-2-one 

5-lsoquinolinethiol 500 mg (3.1 mmol) was dissolved in DMF 30 ml, 5-chloro-6-nitro-2-benzooxazolinone 670 mg 
(3.1 mmol) and potassium carbonate 1 .29 g (9.3 mmol) were added, and the mixture was heated with stirring overnight 
at 130 °C. The reaction mixture was concentrated under reduced pressure, the residue was washed with water and 
chloroform, and 5-(5-isoquinlylsulfanyl)-6-nitro-2,3-dihydro-ben20[d][1,3]oxa20l-2-one 400 mg (38.0%) was obtained. 

Melting point: 158-170 °C 

Mass spectrometry (m/z): 340 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.45(1 Ks), 8.53(1 H,d). 8.38(1 H.dd), 7.88(1 H,d), 7.84(1 H,t), 7.68(1 H.s), 5.53(1 H,s). 
Infrared absorption spectrum v max (KBr) cm* 1 : 1700, 1565, 1460, 1310, 1270. 

Example 103 

5-(5-lsoquinolylsulfonyl)-6-nitro-2,3-dihydro-benzo[d][1,3]oxazol-2-one 

5-(5-lsoquinoIylsulfanyl)-6-nitro-2,3-dihydro-benzo[d][1,3]oxazol-2-one 140 mg (0.4 mmol) was dissolved in con- 
centrated sulfuric acid 1.5 ml, Beckmann's reagent 3.0 ml (K 2 Cr 2 0 7 1 g, H 2 S0 4 1ml, H 2 0 9ml) was added dropwise, 
and the mixture was stirred for 4 hours at 0 °C. The resulting precipitates were collected and washed with water, and 5- 
(5-isoquinolylsulfonyl)-6-nitro-2,3-dihydro-benzo[d][1 ,3]oxazol-2-one sulfate 50 mg (30.3%) was obtained. 

Melting point: >270 °C 

Mass spectrometry (m/z): 372 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.58(1 H,s), 8.69(1 Kd). 8.61 (1H,d), 8.48(1 H,d), 8.30(1 Kd), 8.22(1 H,s). 7.99-7.95(2H,m). 
Infrared absorption spectrum v max (KBr) cm 1 : 1800, 1540, 1490, 1360, 1340, 1140, 830. 



Element anlysis values (calculated as 
C 16 H9N 3 0 6 S.3/2H 2 S04.H 2 0) 




C(%) 


H(%) 


S(%) 


Theoretical values 


38.09 


2.80 


9.53 


Found values 


37.77 


2.42 


9.14 



Example 104 

6-(5-lsoquinolylsulfanyl)-5-nitro-2,3-dihydro-benzo[d][1,3]oxazol-2-one 

5-lsoquinolinethiol 500 mg (3.1 mmol) was dissolved in DMF 20 ml, 5-fluoro-6-nitro-benzooxazolinone 670 mg (3.1 
mmol) and potassium carbonate 1.29 g (9.3 mmol) were added, and the mixture was heated with stirring overnight at 
130 °C. The reaction mixture was concentrated under reduced pressure, acetone 20 ml was added to the residue, and 
insoluble materials were filtered. Chloroform 50 ml was added to the organic layer, the resulting precipitates were col- 
lected to give 6-(5-isoquinolylsulfanyl)-5-nitro-2,3-dihydro-benzo[d][1,3]oxazol-2-one 400 mg (38.0%). 

Melting point: 255-260 °C 

Mass spectrometry (m/z): 340 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.42(1 H,d), 8.52(1 H,d), 8.30(1 H,d), 8.09(1 H.dd), 7.85(1 H,d), 7.79(1 H,d), 7.77(1 H,d), 5.92(1 H,s). 
Infrared absorption spectrum v max (KBr) cm* 1 : 1690, 1500, 1280. 
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Example 105 

6-(5-lsoquinolylsulfonyl)-5-nitro-2,3-dihydro-benzo[d][1.31oxazole-2-one 

centrated sulfuric acid 2.5 ml. BeckmanrVs reage ntM ^^JJ^SlJw U neutrahzed with 4N sodium 
2 3-dihydro-benzo[d][1 ,3]oxazol-2-one 1 10 mg (39.1%) was obtained. 



10 



Melting point: >270 °C 
Mass spectrometry (m/z): 372 (M+1) 



15 



ivia&o a^wiiwinwi. 7 x , * * 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) . 7 8Qf1 H v 

Infrared absorption spectrum v max (KBr) cm . 1 f su. it*u, oau. 



20 


Element anlysis values (calculated as 
C 16 H 9 N 3 0 6 S.H 2 0) 








C(%) 


H(%) 


N(%) 


S(%) 




Theoretical values 


49.35 


2.85 


10.79 


8.24 


25 


Found values 


49.39 


2.35 


10.37 


8.50 



30 



35 



40 



Example 106 

6-(5-lsoquinolylsulfanyl)-2-methylbenzo[d][1,3]oxazole 
A^an^eO^w,^*^^^ 

mg (50.6%) was obtained. 

Melting point: 140-142 °C 

Mass spectrometry (m/z): 293 (M+1) 

fnS'aU*,,, spect.un, (KB,) cm' 1 : 1620. ,570. ,455. ,420. ,260. 820. 750. 



45 



50 



Element anlysis values (calculated as 
C 17 H 12 N 2 OS) 





C(%) 


H(%) 


S(%) 


Theoretical values 
Found values 


69.84 
69.83 


4.14 
4.32 


10.97 
10.57 
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Example 107 
5 -(5-lsoquinoW^ 



15 



tampsralire. The reaction mixture »as delated uXZ^S u "" aS SS " ed *» 1 ^ » 

Melting point: 217-220 °C 

Mass spectrometry (m/z): 354 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 



20 



25 



Element anlysis values (calculated as 
C 17 H 11 N 3 0 2 S.1/2H 2 0) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


56.34 


3.34 


11.59 


17.69 


Found values 


56.06 


3.04 


11.35 


17.68 



30 



35 



40 



45 



50 



55 



Example 108 



5 ( 6 M5-lsoqu^^ 



at 80 -c. The ,»acf „„ mil * re was co£%S£Z^£ 6 T ^ ^ tar 20 *"» 
insolubte materials were Mered. ,0 ™ s addcd 10 * e a* 

and s ( sH5.^su fe „, H( 7,-:. ra .,„tiw a = s s.^ 0 2r s ™ ere * 

Melting point: >270 °C 

Mass spectrometry (m/z): 324 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d«) 

infrared absorption spectrum v max (KBr) cm- ,500. 1300, 1250 915 2 5 7^ ' 
Example 109 



5(6)-(5-lsoquinol y lsulfonyl).4(7)-nitro-1H-ben 2 o[d][1,2,3]triazole 



ture was stirred for 1 day at room temperature The eartLn ' 2 ° ^ " BS ^ dr0pwise ' and ,he 

the resulting precipitates were colleS d wa ^ 

ben 2 o[d][1,2.3]triazole 210 mg (64.0%) was obtained 5(6)-(5-isoqu.nolylsulfonyl)-4(7)-nitro-1H- 

Melting point: >270 °C 

Mass spectrometry (m/z): 356 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d s ) 

fnir!'r 5 J^ (1 H• S, • 8.33-8.28(2H.m), 8.22(1Hd) 7 98(1H tl 

infrared absorpt.on spectrum v max (KBr) cm- 3,00. 1820. 1550. ll^&^l 120. 820. 740. 640. 
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Element anlysis values (calculated as 




C15H9N3O4S.I/2H2O) 








C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


49.45 


2.84 


19.22 


8.80 


Found values 


46.66 


2.48 


19.16 


9.29 



15 



20 



25 



Example 110 

6-(5-lsoquinolylsulfanyl)quinoxaline 

4-(5-lsoquinolylsulfanyl)-1.2-benzenediamine 200 mg (0.7 mmol) was dissolved in water 10 ml a water solution 6 
ml of alvoxaJ-sodium bisulfite hydrate 580 mg (2.3 mmol) was added, and the m,xture was st.rred for 1 hour at80 C 
Pote£ ium ca^onaTe was added to the reaction solution to alkalize the solution, and the solut-on was extracted w,th 
ethy.1 eTate The^ganic layer was washed with saturated sodium chloride, and concentrated under «*cri P™- 
22. The resulting residue was purified by silica gel column chromatography (chloroform : acetone = 1 :10). and 6-(5- 
isoquinolylsulfanyl)quinoxaline 90mg (41.2%) was obtained. 

Melting point: 143-145 °C 

Mass spectrometry (m/z): 290 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) -,„«,,,, ^ , e „,uM maurt 

8 9 45(1H s) 8 83(1H,d), 8.35(1H.d), 8.20(1H,d). 8.01(lH,d). 7.98(1H,s). 7.81(1 H.dd). 7.62(1H,dd), 7.45(1H,d). 
Infrared absorption spectrum v max (KBr) cm" 1 : 1600, 1480, 1020, 880, 830. 



Element anlysis values (calculated as 
C 17 H 13 N3S.1/4H 2 0) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


69.48 


3.94 


14.30 


10.91 


Found values 


69.64 


3.80 


14.47 


10.92 



40 



45 



Example 1 1 1 

6-(5-lsoquinolylsulfanyl)-7-nitroquinoxaline 

A mixture of 5-isoquinolinethiol 220 mg (1 .4 mmol). 6-fluoro-7-nitroquinoxaline 260 mg (1 .4 mmol), P*™^ 
hJp^f27 mmol) and DMF 3 ml was stirred for 2 hours at 100 °C. The reaction solut.on was poured .nto water, 

obtained. 



Melting point: 222-225 °C 

Mass spectrometry (m/z) : 335 (M+1) 

" »«1HA «0H* ««KiK* 7W 7.«1HA 

Wrared absorption spectrum v m „ (KBt) cm"' : 1600. 1540. 1340. 1200, 830. 
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15 



20 



25 



Element anlysis values (calculated as 




C 17 h 


^oN 4 0 2 S.1/8H 2 0) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


60.66 


3.07 


16.64 


9.53 


Found values 


60.64 


2.99 


16.67 


9.39 



Example 112 

6-(5-lsoquinolylsulfonyl)quinoxaline 

column chromatography (chloroform • acetone s !? iTn ?!? , Tf 9 r6S ' due W3S purified b * silica 9 el 
obtained. icmorotorm . acetone - 5.1), and 6.(5-isoqu.nolylsulfonyl)quinoxaline 210mg (66.3%) was 

Melting point: 187-189 °C 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

fnf r!r 4 i (1 k ^ f^^' B ^ W ^ 882 < 1 H ^ 8-65(1 H,d), 8.56(1 H,d). 8.43(1 H d) 8 24(2H s) 7 98(1 H ddl 

Infrared absorption spectrum v max (KBr) cm" 1 : 1620, 1490. 1310. 1 140, 1 1 120, 700 7.98(1H,dd). 



50 



35 



Element anlysis values (calculated as C^HnNaOpS) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


63.54 
63.51 


3.45 
3.51 


13.08 
13.23 


9.98 
9.80 



Example 113 



40 



2,3-Dimethyl-6-(5-isoquinolylsulfonyl)quinoxaline 



under reduced pressure and ether wa* adrtoH *« (ho L T _T 6 reactl0n mixtur e was concentrated 

Melting point: 198-200 °C 

Mass spectrometry (m/z): 350 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

50 i%ss$^ a640H ' d) ' 8 ' 62(iKd)> as3(iH ' d) ' 8 - 4ooKd) ' 8 ° 9(iH - dd) ' 7 - 9 ^H,dd), 

Infrared absorption spectrum v max (KBr) cm" 1 : 1620, 1400, 1320. 1 135, 830. 
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Element anlysis values (calculated as 
C 19 H 15 N 3 0 2 S.1/2H 2 0) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


63.67 


4.50 


11.72 


8.95 


Found values 


63.82 


4.29 


12.05 


8.79 



Example 114 

2,3-Diphenyl-6-(5-isoquinolylsulfonyl)quinoxaline 

15 According to the method in Example 1 13. 2.3-diphenyl-6-(5-isoquinolylsulfonyl)quinoxaline 620 mg (784%) was 
obta"m4 ( 5-i SO quin 0 lylsulfonyl)-1 .2-benzenediamine 500 mg (1 .7 mmol), ethano. 50 m. and benzyl 700 mg (3.4 

mmol). 

20 Melting point: 219-222 °C 

Mass spectrometry (m/z): 474 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) ^ oic/iuh^ 7 01 m h dd\ 

6 : 9.30(1H,s), 8.83(1H,d), 8.81(1H,dd). 8.62(lH,d), 8.48(1H,d), 8.25(1H.d). 8.23(lH,d), 8.16(1H,dd). 7.81(1H,dd), 

7 46-7.48(4H,m), 7.30-7.40(6H,m). 

25 Infrared absorption spectrum v max (KBr) cm 1 : 1620. 1310, 1150, 1130. 



Element anlysis values (calculated as 
C 2 9H 19 N 3 02S.1/2H20) 




C(%) 


H(%) 


N{%) 


S(%) 


Theoretical values 
Found values 


72.18 
72.24 


4.18 
4.45 


8.70 
8.85 


6.64 
6.59 



40 



Example 115 

7-(5-lsoquinolylsulfonyl)-1,2,3,4-tetrahydrophenazine 

According to the method in Example 113. 7-(5-isoquinolylsulfonyl)-1,2,3 t 4-tetrahydrophenazine 200 mg (31.4%) < 
was fSm 4 (S-isoquindylsulfonyD-^-benzenediamine 500 mg (1.7 mmol), ethanol 50 ml and 1 ,2-cyclohex- 
anedione 380 mg (3.4 mmol). 



45 Melting point: 196-198 °C 

Mass spectrometry (m/z): 316 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) ort -,^u^\ 7 7 Q mu^ 

6 9 28(1 H s) 8 76(1H t dd), 8.64(1H,d). 8.59(1H,d), 8.43(1H,d), 8.23(1H,d). 8.05(1Kdd). 8.01(lH.d). 7.79(1H,dd). 
Infrared absorption spectrum v max (KBr) cm 1 : 2950, 1620. 1320, 1 130. 



50 



Element anlysis values (calculated as 




C 21 H 17 N 3 0 2 S.1/4H 2 0) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


66.38 


4.64 


11.06 


8.44 
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Element anlysis values (calculated as 




C 21 H 17 N 3 0 2 S.1/4H 2 0) 






C(%) 


H(%) 


N(%) 


S(%) 


Found values 


66.13 


4.97 


10.81 


8.04 



Example 116 



TO 



6-Chloro-7-(5-isoquinolylsulfonyl)-2,3-dimethylquinoxaline 



«,« «S° rd i 9 / 0th ! ^ eth0din Examp ' e 113> 6 - chlor °- 7 -(5-isoquinolylsulfonyl)-2.3-dimethylquinoxaline 40 mo (72 9°/> 
ZJSbIS ^^^^O^benzened^ 50 mg (o/lo.,. ^^SS^ 

Melting point: 231-233 °C 

Mass spectrometry (m/z): 384 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

20 ^74 9 (3 2 H 9( s) H ' S, ' 9 ' 21(1KS) ' a86(1H ' d) ' 8 51(1Kd) ' 8 27(1Kd) ' 8 22(1H ' d ^ 7 -*^ 7 -82(1H.dd). 2.78(3H,s), 
Infrared absorption spectrum v max (KBr) cm 1 : 1610, 1400, 1320, 1160, 1140 840. 



25 



30 



Element anlysis values (calculated as C 19 H l4 CIN 3 0 2 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


59.45 
59.50 


3.68 
3.80 


10.95 
10.76 


8.35 
8.52 



Example 117 

35 6-Chloro-7-(5-isoquinolylsulfonyl)-2,3-diphenylquinoxaline 



According to the method in Example 1 1 3, 6-chloro-7-(5-isoquinolylsulfonyl)-2,3-diphenylquinoxaline 60 ma 180 1° 
warned from 4.(5-isoquino,y,su.fony.).l,2.benzenedi a mine 50 mg (0.2 mlno'l). IZTZTttZ^iO 



40 



45 



Melting point: 248-249 °C 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

1.00^hT ] ' 9 ' 23(1KS) ' 8 ' 86(1H ' d) ' 8 - 62(1KdX a60(1H ' d) ' a37(1KS) ' 8 - 23(1H - d >' 8 02 < 1H ^ 7 -35- 
Infrared absorption spectrum v max (KBr) cm' 1 : 1620, 1320, 1150, 1140, 700. 



50 


Element anlysis values (calculated as C 29 H 18 CIN 3 0 2 S) 






C(%) 


H(%) 


N(%) 


S(%) 




Theoretical values 


68.57 


3.57 


8.27 


6.31 


55 


Found values 


68.73 


3.74 


8.29 


6.69 
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Example 118 



9-(5-lsoquinoiylsulfonyl)acenaphtho[1,2-b]quinoxaline 

According to the method in Example 113, 9-(5-isoquinolylsulfonyl)acenaphtho[1,2-b]quinoxaline 250 mg (84.3%) 
was obtained from 4-{5-isoquinoiylsulfonyl)-1.2-ben2enediamine 200 mg (0.7 mmol), ethanol 20 ml and acenaphthene 
quinone 240 mg (1 .3 mmol). 



Melting point: >270 °C 
w Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.48(1H,s). 8.88(1H,d). 8.85(1H,d). 8.76(1H,d), 8.57(1H,d), 8.52(1 H,d), 8.43(2H.d). 8.33(2H,d), 8.32(1H,s), 
8.25(1H,dd) t 8.02(1 H.dd), 7.91-7.97(2H,m). 

Infrared absorption spectrum v max (KBr) cm' 1 : 1620, 1420, 1320, 1125. 



15 



Element anlysis values (calculated as 
C27H 15 N302S.1/2H 2 0) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


71.35 


3.55 


9.25 


7.06 


Found values 


71.58 


3.83 


9.62 


7.45 



25 Example 119 

9-Chloro-10-(5-isoquinolylsulfonyl)acenaphtho[1,2-b]quinoxaline 

According to the method in Example 113, 9-chloro-10-(5-isoquinolylsulfonyl)acenaphtho[1,2-b]quinoxaline 30 mg 
30 (43.1%) was obtained from 4-(5*isoquinolylsulfonyl)-1 ,2-benzenediamine 50 mg (0.2 mmol), ethanol 5 ml and acenaph- 
thene quinone 60 mg (0.3 mmol). 



Melting point: >270 °C 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.50(1 H.s). 9.25(1 H,s), 8.89(1 H,d), 8.63(1 H,d), 8.61 (1H,d), 8.52(1 H,d). 8.46(1 H,d). 8.40(1 H.dd), 8.36(1 Ks), 
8.28(1 H,d), 7.96-8.05(3H,m). 

Infrared absorption spectrum v max (KBr) cm* 1 : 1615, 1310, 1130. 



Element anlysis values (calculated as C27HUCIN3O2S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


67.57 
67.91 


2.94 
3.20 


8.76 
8.92 


6.68 
7.01 



Example 120 



so 1 1 -(5-lsoquinolylsulfonyl)dibenzo[a,c]phenazine 

According to the method in Example 113, 1 1 -(5-isoquinolylsulfonyl)dibenzo[a,c]phenazine 260 mg (82.5%) was 
obtained from 4-(5-isoquinolylsulfonyl)-1,2-benzenediamine 200 mg (0.7 mmol), ethanol 20 ml and phenanthrenequi- 
none 280 mg (1.3 mmol). 

55 

Melting point: >270 °C 

Nuclear magnetic resonance spectrum (DMSO-d 5 ) 

5 : 9.46(1H,s). 9.22(1H,d). 9. 19(1H,d), 8.95(1 Kd), 8.85(lH,d). 8.68-8.69(3H,m), 8.56(1H.d), 8.54(1H,d), 
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8.42(1 H,d). 8.30(1 H.dd). 8.01(1H,dd). 7.76-7.87(4H.m). 

Infrared absorption spectrum v max (KBr) cm/ 1 : 1620, 1610. 1320, 1 155, 1 140, 760. 



Element anlysis values (calculated as C29H 17 N 3 0 2 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


73.87 
73.66 


3.63 
3.68 


8.91 
8.92 


6.80 
6.47 



Example 121 



5-(5-lsoquinolylsulfanyl)isoquinoline 

To an aqueous 4N hydrochloric acid solution 24 ml of 5-aminoisoquinoline 1 .00 g (6.9 mmol), a water solution 2 ml 
of sodium azide 480 mg (6.9 mmol) was added dropwise. The reaction mixture was stirred at 0 °C for 30 minutes and 
neutralized with sodium acetate, and insoluble materials were filtered. The filtrate was added to a sodium hydroxide 
solution (300mg/3ml) of 5-.soquinolinethiol 1.23 g (7.6 mmol). and the mixture was stirred for 1 .5 hours at 80 °C After 
adding ethyl acetate, the reaction solution was washed with 1N sodium hydroxide and saturated sodium chloride and 
dned over anhydrous magnesium sulfate. The organic layer was concentrated under reduced pressure the resulting 
residue was purified by silica gel column chromatography (ethyl acetate), and 5-(5-isoquinolylsulfanyl)isoquinoline 230 
mg (1 1 .5%) was obtained. 



Melting point: 138-140 °C 

Mass spectrometry (m/z): 289 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.28(2H,s), 8.57(2H.d), 8.09(2H,dd), 7.91 (2H,d). 7.44-7.49(4H,m). 

Infrared absorption spectrum v max (KBr) cm 1 : 1610, 1570, 1480, 1360, 820, 750. 



Element anlysis values (calculated as C 18 H 12 N 2 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


74.97 
74.74 


4.19 
4.17 


9.71 
9.82 


11.12 
10.93 



Example 122 

5-(5-lsoquinolylsulfonyl)isoquinoline 

According to the method in Example 2 (b), 5-(5-isoquinolylsulfonyl)isoquinoline 60 mg (50.4%) was obtained from 
5-(5-isoquinolylsulfanyl)isoquinoline 100 mg (0.4 mmol), concentrated sulfuric acid 1 ml and OXONE (trademark) 580 
mg (0.9 mmol). ' 



Melting point: 233-235 °C 

Mass spectrometry (m/z): 321 (M+1) 

Nuclear magnetic resonance spectrum (DMSO<l 6 ) 

6 : 9.27(2H,s), 8.78(2H,d). 8.56(2H,d), 8.28(2H,d), 8.22(2H,d). 7.80(2H,dd). 

Infrared absorption spectrum v max (KBr) cm' 1 : 1610, 1320, 1150, 1120, 980. 840, 710. 
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Element anlysis values (calculated as C^H^^C^S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


67.48 
67.20 


3.78 
3.65 


874 
8.62 


10.01 
9.74 



10 



15 



20 



25 



Example 123 

2-Cyclohexyl-5(6).(5-isoquinolylsulfonyl)-6(5)-nitro-1H.benzo[d]im-d 
nyl)-7(4)-nitro-1H-benzo[d]imidazole 

According to the method in Example 52 (b). i****^™***^^ 
zole 5 90 g (65 2%) and 2.cycloh e xyl-5(6)-(5-isoquinolylsultonyl)-7(4)-n.tro-1H-ben Z old],m.da 2 ole 600 mg (6.6/„) were 
obS'om 2-cyclohexyl y 5(6)-(5-isoquinolylsulfonyl)-1H-ben 2 o[d]imidazole 7.83 g (20 mmol). fummg nrtnc aod 0.5 

ml and concentrated sulfuric acid 5 ml. 

2-Cyclohexyl-5(6)-(5-isoquinolylsulfonyl)-6(5)-nitro-1H-ben2o[d]imidazole 

Melting point: >270 °C 

Mass spectrometry (m/z): 437 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) v 7Q1/1 uh^ oor 

8 9 51(1HS) 8.66(lH.d), 8.53(1H.s). 8.52(1H.d), 8.42(1H,d), 8.32(1H,d). 8.26(1H,S). 7.91(1 H.dd). 2.95- 
2 99(1H m) 2.03(2H,d). 1.77(2H,d), 1.57-1.69(3H,m), 1.17-1.42(3H,m). 
Infarld absorption spectrum v max (KBr) cm ': 3320. 2930, 2850. 1540. 1350. 1290. 1130. 



30 



35 



Element anlysis values (calculated as 
C 2 2H 2 oN 4 0 4 S.1/2H 2 0) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


59.31 


4.75 


12.58 


7.20 


Found values 


59.34 


5.01 


12.21 


7.10 



40 2-Cyclohexyl-5(6)-(5-isoquinolylsulfonyl)-7(4)-nitro-1H-benzotd]imidazole 

Melting point: 236-237 °C 
Mass spectrometry (m/z): 437 (M+1) 
Nuclear magnetic resonance spectrum (DMSO-d 6 ) 
45 5 9 45(1H,s). 8.77(1H.d), 8.67(1H,d). 8.63(1H.s), 8.52(1H,d) 
3 05(lH.m), 1.94-1. 97(1 H,m). 1.56-1.77(5H,m), 1.23-1 .38(4H,m). 
?nfrared absorption spectrum v max (KBr) cm- 2930. 2920. 1630. 1620, 1510, 1130. 620 



8.48(1 H,s), 8.44(1 H,d), 7.94(1 H,dd), 2.99- 



Element anlysis values (calculated as C 22 H 2 oN40 4 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


60.54 
60.91 


4.62 
4.87 


12.84 
12.53 


7.35 
7.30 
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Example 124 



8.0 ml and concentrated sulfuric acid 80 ml. oen^ajim.aazoie 8. 10 g (21 .4 mmol), fuming nitric acid 

2-Cyclopenty|.5(6)-(5.isoquinolylsulfonyl).6(5)-nitro-1H-ben 2 o[d]imida2ole 

Melting point: 263-264 °C 

Mass spectrometry (m/z): 423 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

Infrared absorption spectrum v max (KBr) cm' 1 : 3320, 1540, 1360, 1300. 



20 



25 



30 



35 



Element anlysis values (calculated as C 21 H 18 N 4 0 4 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


59.70 


4.29 


13.26 


7.59 


Found values 


59.36 


4.48 


13.48 


7.23 





2.Cyclopenty|.5(6)-(5-isoquinolylsulfonyl).7(4)-nitro-1H-benzo[d]imidazole 



Melting point: 252-254 °C 
Mass spectrometry (m/z): 423 (M+1) 
Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

Ui:2 5 05(8l): 77(1Hdd) ' 8 66(1Kd) ' 8 62(1H,S) ' 8 51(1Kd) ' 8 49(1Kd) ' 8 44(1H ^' 7 3 ^(1H.«). 

Infrared absorption spectrum v max (KBr) cm* 1 : 1510, 1 130, 620. 



50 



55 



40 


Element anlysis values (calculated as C 21 H 18 N 4 0 4 S) 






C(%) 


H(%) 


N(%) 


S(%) 




Theoretical values 


59.70 


4.29 


13.26 


7.59 


45 


Found values 


59.79 


4.46 


13.16 


7.62 



Example 125 

6(5)-Chloro-2-cyclohexy|.5(6)-(5-isoquinolylsulfonyl)-lH-benzo[d]imidazole 

cydohmnKMxxytc acid 510 mg (4.0 mmol) and 6N hycJoAloric atid'imi ° en2ene(1,amine 500 "* <' 5 ^' 

Mass spectrometry (m/z): 426 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 
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Infrared absorption spectrum v max (KBr) cm' 1 : 2930, 2850, 1620. 1460. 1320. 11 



Element anlysis values (calculated as 
C 22 H 2 oCIN 3 0 2 S.1/4H 2 0) 




C(%) 


H(%) 


N(%) 


Theoretical values 


61.39 


4.80 


9.76 


Found values 


61.32 


4.67 


9.69 



75 



20 



Example 126 

6(5)-Chloro-2-cyclopentyl-5(6)-(5-isoquinolylsulfonyl)-lH-benzo[d]imidazole 

According to the method in Example 91, 6 (5)-chloro-2-cyclopentyl-5(6^ 
zole 430 mg (69.3%) was obtained from A-chloro-S^-isoquinolylsulfonyD-l^-benzened.amme 500 mg (1.5 mmol). 
cyclopentylcarboxylic acid 500 mg (4.4 mmol) and 6N hydrochloric acid 10ml. 



Melting point: 212-214 °C 

Mass spectrometry (m/z): 412 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) , rtC/ ^L.^v 7C o/ium ooi 

6 9 46<1H.d). 8.72(1H,dd). 8.64(1H,s). 8.57(1H.d). 8.53(1H.d). 8.13(1H,d). 7.95(1H,dd), 7.62(1H,s). 3.31- 
25 3.36(lH,m), 2.07-2.10(2H,m), 1.87-1.91(2H,m), 1.64-1 .77(4H,m). 

, Infrared absorption spectrum v max (KBr) cm" 1 : 3330. 1620, 1530, 1460, 1300, 1160. 



Element anlysis values (calculated as 


C 21 H 18 CIN 3 0 2 S) 






C(%) 


H(%) 


S(%) 


Theoretical values 


61.24 


4.40 


10.20 


Found values 


61.47 


4.75 


10.44 



Example 127 

40 6(5)-Chloro-2-cyclobutyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 

According to the method in Example 91 . 6(5)-chloro-2-cyclobutyl-5(6)-(5-isoquinolylsulfonyl)- 1 H-benzo[d]imidazole 
380 mc ^Sr 0 %) was obtained from 4 chloro.5-(5-isoquino.y.su.fonyl ) -1 ,2-benzenediamine 500 mg (1 .5 mmol), cyc.obu- 
tylcarboxylic acid 510 mg (5.1 mmol) and 6N hydrochloric acid 10ml. 

45 

Melting point: 164 °C 

Mass spectrometry (m/z): 398 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) , rtC# -u^\ 7C oh Uc \ o 77 

6 - 9 46(1Hs), 8.72(1H,dd), 8.65(1H,s), 8.56(1H,d), 8.54(1H.d), 8.12(1H,d), 7.95(1H,dd), 7.63(1*6). 3.77- 
so 3 80(1H.m), 2.35-2.37(4H,m), 2.04-2.08(1 H.m), 1.91-1. 94(1 H.m). 

Infrared absorption spectrum v max (KBr) cm' 1 : 1620. 1460. 1320. 1 140. 
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Element anlysis values (calculated as 




C 20 H 16 N 3 O 2 S.3/4H 2 O) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


58.34 


4.29 


10.21 


7.79 


Found values 


58.29 


4.14 


9.81 


7.66 



Example 128 



5-(5-lsoquinolylsulfanyl)-2-nitro-4-(trifluoromethyl)aniline 

w»« nSni,V° th c emeth0d .I" Exam P' e 10 ' 5 -(5-isoquinolylsulfanyl)-2-nitro-4-(trifluoromethyl)aniline 2 04 q (79 4%) 
was obtained from 5-isoqu.nolmethiol 1.20 g (7.4 mmol). DMF 40 ml, potassium carbonate 2 00 a 14 5 mmol 
chloro-2-nitro-4-(trifluoromethyl)aniline 1.70 g (7.1 mmol). caroonate 2.00 g (14.5 mmol) and 5- 

20 Melting point: 263-265 °C 

Mass spectrometry (m/z) : 366 (M+ 1 ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 . 9-48(1 H.6), 8 60(1 H.d). 8.42(1H,d), 8.27(1H,s), 8.22(1 H.d). 7.85(1H,dd), 7.82(1 H.d) 7 64(1 H s) 6 15(1H s) 
Infrared absorption spectrum v max (KBr) cm" 1 : 3450. 1630. 1330, 1300. 1260. 6.15(1H,s). 



30 



40 



45 



Element analysis values (calculated as C 16 H 10 F 3 N 3 O 2 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


52.60 
52.22 


2.76 
2.87 


11.50 
11.16 


8.78 
8.92 



35 Example 129 

5-(5-lsoquinolylsulfonyl)-2-nitro-4-(trifluoromethyl)aniline 



(46 wZ^l*^* !« EXamP ' e 7 (b) ' ^^i^i^'y'^'fonyO^-nitro-^ftrifluoromethyDaniline sulfate 130 mg 

Melting point: >270 °C 

Mass spectrometry (m/z): 398 (M+1 ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.78(1 H,s), 8 76(1 H,d), 8.75(1 Hd), 8.63(1 H,d), 8.37(1 H.s). 8.32(1 H,d), 8.08(1 H.dd) 7 99(1 H s) 
infrared absorption spectrum v max (KBr) cm' 1 : 3450, 1640, 1350, 1280, 1150, 1 120. 



Element analysis values (calculated as 
Ci6H 10 F3N3O 4 S.H 2 SO4) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


38.79 
38.92 


2.44 
2.24 


8.48 
8.17 


12.95 
12.94 
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Example 130 

4-(5-lsoquinolylsulfonyl)-5-(trifluoromethyl)-1,2-benzenediamine 

According to the method in Example 3, 4-(5-isoquinolylsulfonyl)-5-(trifluoromethyl)-1 t 2-ben2enediamine was 
obtained from 5-(5-isoquinolylsulfonyl)-2-nitro-4-(trifiuoromethyl)aniline sulfate 200 mg (0.4 mmol), concentrated hydro- 
chloric acid 4 ml and stannous chloride dihydrate 350 mg (1 .6 mmoi). The resulting compound was changed to a hydro- 
chloride and crystallized from methanol-ether, and 4-(5-isoquinolylsulfonyl)-5-(trifluoromethyl)-1,2-benzenediamine 
hydrochloride 1 60 mg (85.2%) was obtained. 

Melting point: 21 5 °C 

Mass spectrometry (m/z): 368 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 5 ) 

6 : 9.92(1 H,d), 8.78(1 H,d), 8.74(1 H.d). 8.67(1 H,d), 8.43(1 H,d), 8.06(1 Kdd), 773(1 H,s), 7.09(1 H,s). 
Infrared absorption spectrum v max (KBr) cm* 1 : 3350, 3200, 1620, 1 140. 



Element analysis values (calculated as 
Ci 6 H 12 F3N30 2 S.2HCI) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


43.65 
43.81 


3.21 
3.60 


9.54 
9.20 


7.28 
7.07 



Example 131 

5(6)-(5-lsoquinolylsulfonyl)-2-methyl-6(5)-(trifluoromethyl)-1H-benzo[d]imidazole 

According to the method in Example 91, 5(6)-(5-isoquinolylsulfonyl)-2-methyi-6(5)-(trifluoromethyl)-1H- 
benzo[d]imidazole 80 mg (97.4%) was obtained from 4-(5-isoquinolylsulfonyl)-5-(trifluoromethyl)-1,2-benzenediamine 
100 mg (0.2 mmol), acetic acid 0.1 ml and 6N hydrochloric acid 1.5 ml. 

Melting point: 231-236 °C 

Mass spectrometry (m/z): 392 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.48(1 H,s), 8.59(1 H,d), 8.52(1 H,d), 8.48(1 H,s), 8.34(1 H,d), 8.17(1H,d), 8.09(1 H,s), 7.88(1 H.dd), 2.60(3H,s). 
Infrared absorption spectrum v max (KBr) cm' 1 : 1620, 1320, 1 160, 1 140. 



Element analysis values (calculated as C 18 H 12 F 3 N302S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


55.24 
55.45 


3.09 
3.43 


10.74 
10.61 


8.19 
8.02 



Example 132 

4-Bromo-5-(5-isoquinolylsulfanyl)-2-nitroaniline 

According to the method in Example 10, 4-bromo-5-(5-isoquinolylsulfanyl)-2-nitroaniline 1.14 g (75.8%) was 
obtained as powder from 5-isoquinolinethiol 670 mg (4.2 mmol), DMF 15 ml, potassium carbonate 1.10 g (8.0 mmol) 
and 4-bromo-5-chloro-2-nitroaniline 1.00 g (4.0 mmol). 

Melting point: >270 °C 
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Mass spectrometry (m/z): 377 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.47(1H,s), 8.59(1 H,d). 8.42(1H ( d), 8.21(1H,d), 8.14(1 H,s). 7.82-7.85(2H,m), 7.26(2H,s). 5.92(1H,s). 
Infrared absorption spectrum v max (KBr) cm" 1 : 3450, 1610, 1480, 1460, 1260, 1240. 



Element analysis values (calculated as C l5 H 10 BrN3O 2 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


47.89 
48.28 


2.68 
2.56 


11.17 
11.14 


8.52 
8.33 



Example 133 

4-Bromo-5-(5-isoquinolylsulfonyl)-1,2-benzenediamine 

According to the method in Example 3, 4-bromo-5-(5-isoquinolylsulfonyi)-1,2-benzenediamine 920 mg (21.5%) 
was obtained from 4-bromo-5-(5-isoquinolylsulfonyl)-2-nitroaniline 4.62 g (11.3 mmol), concentrated hydrochloric acid 
140 ml and stannous chloride dihydrate 12.80 g (56.6 mmol). 

Melting point: 219-220 °C 

Mass spectrometry (m/z): 379 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.32(1H,s), 8.56(1H,d), 7.96(1H,d), 7.94(1H,d), 7.57(1H,dd), 7.20(1H,d), 6.87(1H,s). 6.69(1H,s), 5.15(2H,s), 
4.78(2H,s). 

Infrared absorption spectrum v max (KBr) cm" 1 : 1620, 1560, 1490, 1310, 1130. 



Element, analysis values (calculated as C 15 H 12 BrN 3 0 2 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


47.63 
47.89 


3.20 
2.91 


11.11 
10.83 


8.48 
8.34 



Example 134 

6(5)-Bromo-5(6)-(5-isoquinolylsulfonyl)-2-methyl-1H-benzo[d]imidazole 

According to the method in Example 91, 6(5)-bromo-5(6)-(5-isoquinolylsulfonyl)-2-methyl-1H-benzo[d]imidazole 
160 mg (75.2%) was obtained from 4-bromo-5-(5-isoquinolylsulfonyl)-1,2-benzenediamine 200 mg (0.5 mmol), acetic 
acid 0.2 ml and 6N hydrochloric acid 8.0 mf. 

Melting point: 183-185 °C 

Mass spectrometry (m/z): 403 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.43(1H,s), 8.67(1H,s), 8.66(1H,d), 8.54(1H,d), 8.49(1H,d), 8.16(1H,d), 7.91(1H,dd), 7.18(1H,s), 2.57(3H,s). 
Infrared absorption spectrum v max (KBr) cm" 1 : 1620, 1380, 1300, 1130. 
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Element analysis values (calculated as C^H^BrNsOaS) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


50.76 
50.75 


3,01 
3.06 


10.45 
10.53 


7.97 
8.34 



Example 135 

6(5)-Bromo-2-ethyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 

According to the method in Example 91, 6(5)-bromo-2-ethyi-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imida2ole 140 
mg (65.4%) was obtained from 4-bromo-5-(5-isoquinoiylsulfonyl)-1,2-benzenediamine 200 mg (0.5 mmol), propionic 
acid 0.2 ml and 6N hydrochloric acid 8.0 ml. 

Mass spectrometry (m/z): 417 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.46(1H,s), 8.72(1H,d), 8.70(1H,s), 8.55(1H,dd), 8.52(1H,d), 8.10(1H,d), 7.94(1H,dd), 7.81(1H,s), 2.91(2H,q) f 
1.33(3H,t). 

Infrared absorption spectrum v max (KBr) cm' 1 : 1620, 1450, 1310, 1 130. 



Element analysis values (calculated as 
C 18 H 14 BrN 3 02S) 




C(%) 


H(%) 


N(%) 


Theoretical values 
Found values 


51.93 
52.12 


3.39 
3.21 


10.09 
10.38 



Example 136 

6(5)-Bromo-2-cyclohexyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 

According to the method in Example 91, 6(5)-bromo-2-cyclohexyl-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imida- 
zole 140 mg (65.4%) was obtained from 4-bromo-5-(5-isoquinotylsulfonyl)-1,2-benzenediamine 200 mg (0.5 mmol), 
cyclohexyl carboxylic acid 340 mg and 6N hydrochloric acid 8.0 ml. 

Melting point: 249-250 °C 

Mass spectrometry (m/z): 471 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.46(1H,s), 8.72(1H,dd), 8.69(1H,s), 8.56(1H,d), 8.53(1H,d), 8.13(1H,d), 7.94(1H,dd), 7.81(1H,s), 2.89- 
2.95(1 H,m), 2.03(2H,d), 1.56-1.63(2H,m), 1.22-1.40(3H,m). 

Infrared absorption spectrum v max (KBr) cm" 1 : 3350, 2930, 2850, 1520, 1460, 1300, 1130. 



Element analysis values (calculated as 
C 2 2H 2 oBrN30 2 S.1/4H 2 0) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


55.64 
55.65 


4.35 
4.24 


8.85 
8.60 


6.76 
6.96 
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Example 137 

Diethyl{[5(6)-(5-isoquinolyte^ 

According to the method in Example 91, diethyl{ [5(6)-(5-isoquinoly!sulfonyl)-1H-benzo[d]imidazole-2- 
yl]ethyl}amine hydrochloride 230 mg (44.9%) was obtained from 5-(5-isoquinolylsulfonyl)-1,2-benzenediamine 300 mg 
(1.0 mmol), N.N-diethyl-p-alanine hydrochloride 550 mg (3.0 mmol) and 6N hydrochloric acid 4.0 ml. 

Mass spectrometry (m/z): 409 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.86(1H,s). 8.94(1 H,d). 8.73-8.77(3H,m), 8.41(1H,s), 8.14(1 H,dd) f 7.99(1H,d), 7.87(1H,d). 3.63-3.65(4H,m) 
3.18(4H,q), 1.26(6H,t). 

! nfrared absorption spectrum v max (KBr) cm- 1 : 1650, 1630. 1320, 1140. 



Element analysis values (calculated as 
C 2 2H24N 4 0 2 S.5/2HCI) 




C(%) 


H(%) 


N(%) 


Theoretical values 


52.88 


5.35 


11.21 


"ound values 


52.76 


5.66 


10.84 



Example 138 

Diethyt{[5(6)-(5-isoquinolylsulfonyl)-6(5)-nitro-1H-benzo[d]imidazole-2-yl]ethyl}amine 

According to the method in Example 52 (b), diethyl{[5(6)-(5-isoquinolylsulfonyl)-6(5)nitro-1H-benzo[d]imidazol-2- 
yl]ethyl}amine 40 mg (39.2%) was obtained from diethyl{[5(6)-(5-isoquinolylsulfonyl)-6(5)-nitro-1H-benzo[d]imidazol-2- 
yl]ethyl}amine 100 mg (0.2 mmol), fuming nitric acid 0.1 ml and concentrated sulfuric acid 1 ml. 

Melting point: 147-156 °C 

Mass spectrometry (m/z): 454 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.44(1H,s). 8.59(1H,d), 8.51(1H,s), 8.48(1H,d), 8.37(1H,d), 8.26(1H,d), 8.21(1H,s), 7.86(1H,dd), 2.99(2H t) 
2.87(2H,t), 2.50(4H,q), 0.90(6H,t). 

Infrared absorption spectrum v max (KBr) cm" 1 : 2980, 1620, 1540, 1320, 1 130. 



Element analysis values (calculated as 


C22H23N5O4S) 






C(%) 


H(%) 


N(%) 


Theoretical values 


58.26 


5.11 


15.44 


Found values 


57.93 


4.89 


15.64 



Example 139 

6(5)-Chloro-5(6)-(5-isoquinolylsulfonyl)-1 H-benzo[d]imidazol-2-carbamic acid methyl ester 

To a mixture of 4-chloro-5-(5-isoquinolylsulfonyl)-1 ( 2-benzenediamtne 100 mg (0.3 mmol), 2-methylthiopseudou- 
rea-1,3-dicarboxylic dimethylester 60 mg (0.3 mmol) and ethanol 10 ml, concentrated hydrochloric acid 2 drops were 
added, and the mixture was heated and refluxed 8 hours. The reaction mixture was cooled to room temperature, the 
precipitates were collected. The resulting precipitates were washed with saturated sodium bicarbonate, ethanol and 
ether, and 6(5)-chioro-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole-2-carbamic acid methyl ester 50 mg (41.6%) 
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was obtained. 

Melting point: 260 °C 

Mass spectrometry (m/z): 417 (M+1) 

Nuclear magnetic resonance spectrum (DMSOd 6 ) 

5 : 9.57(1 H,s) t 8.75(1 H,d), 8.58-8.66(3H,m), 8.19(1 H,d), 8.00(1 H.dd), 7.52(1 H,d). 3.79(3H,s). 
Infrared absorption spectrum v max (KBr) cm 1 : 3420, 1720. 1650. 1310. 1240. 



Element analysis values (calculated as 




C 18 H 13 CIN404S.H 2 0) 








C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


49.72 


3.48 


12.88 


7.37 


Found values 


50.06 


3.35 


12.89 


7.57 



Example 140 

2-Amino-4-(5-isoquinolylsulfanyl)-1-{4-methylphenyl)sulfonamide-5-nitrobenzene 

To a solution 5 mi of 4-(5-isoquinolylsulfanyl)-5-nitro-1.2-benzenediamine 100 mg (0.3 mmol) in pyridine 5 ml, p- 
toluenesulfonyl chloride 70 mg (0.4 mmol) was added, and the mixture was stirred for 1 hour at room temperature. The 
reaction mixture was concentrated under reduced pressure. 4N sodium hydroxide was added, and the solution was 
extracted with ethyl acetate. The organic layer was washed with saturated sodium chloride, dried over magnesium sul- 
fate, concentrated under reduced pressure, and 2-amino-4-(5-isoquinolylsulfanyl)-1-(4-methylphenyl)sulfonamide-5- 
nitrobenzene 1 10 mg (70.3%) was obtained. 

Melting point: >270 °C 

Mass spectrometry (m/z): 467 (M+1 ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.44(1H,s). 9.39(1 H.brs). 8.55(1H.d). 8.37(1H,d). 8.19(1H.d). 7.81-7.82(2H,m). 7.79(1H.s). 7.57(2H,d). 
7.35(2H.d). 6.23(2H.brs), 5.55(1 H.s). 2.34(3H,s). 

Infrared absorption spectrum v max (KBr) cm 1 : 3400. 1620, 1500, 1280, 1160. 



Element analysis values (calculated as 

C 2 2 H 18 N 404S 2 -1/4H 2 0) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


56.10 
56.33 


3.96 
4.16 


11.89 
11.58 


13.61 
13.40 



Example 141 

3-Fluoro-4-(5-isoquinolylsulfonyl)benzonitrile 

According to the method in Example 7 (b), 3-f!uoro-4-(5-isoquinolylsulfonyl)benzonitrile 160 mg (63.8%) was 
obtained from 3-fluoro-4-(5-isoquinolylsulfanyl)benzonitrile 200 mg (0.7 mmol). concentrated sulfuric acid 2 ml, water 4 
ml and OXONE (trademark) 1 .10 g (1 .8 mmol). 

Melting point: 182-187 °C 

Mass spectrometry (m/z): 313 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.50(1H.d). 8.73(1H.d). 8.63(1H.d), 8.62(lH.d). 8.52(1H,dd). 8.16(1H,d), 7.89-8.04(3H.m). 
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Infrared absorption spectrum v max (KBr) cm' 1 : 3450, 1605, 1480, 1420, 1320, 1160, 1140. 



Element analysis values (calculated as 
C 16 H 9 N 2 0 2 S. 1/4H 2 S0 4 . 1/2H 2 0) 





C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


54.16 


3.27 


7.89 


11.30 


Found values 


54.25 


2.87 


7.52 


11.57 



Example 142 

3-Chloro-4-(5-isoquinolylsulfonyl)benzonitrile 

According to the method in Example 7 (b), 3-chloro-4-(5-isoquinolylsulfonyl)benzonitrile 170 mg (66.0%) was 
obtained from 3-chloro-4-(5-isoquinolylsulfanyl)benzonitrile 200 mg (0.7 mmol), concentrated sulfuric acid 2 ml water 
4 ml and OXONE (trademark) 1 .00 g (1 .6 mmol). 

Melting point: 214-217 °C 

Mass spectrometry (m/z): 329 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 5 ) 

6 : 9.69(1 H,s), 8.88(1 H,d), 8.73(1 H ( d), 8.71 (1H,d), 8.65(1 H,d), 8.21-8.24(3H,m), 8.01(1H t dd). 
Infrared absorption spectrum v max (KBr) cm" 1 : 2240, 1620, 1380, 1340. 



Element analysis values (calculated as 
C 16 H9CIN 2 0 2 S.1/2H 2 S04.1/2H 2 0) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


49.68 


2.87 


7.24 


12.43 


Found values 


49.78 


2.64 


7.08 


12.16 



Example 143 

4-(5-lsoquinolylsulfonyl)-3-nitrobenzamide 

According to the method in Example 7 (b), 4-(5-isoquinolylsulfonyl)-3-nitrobenzamide 180 mg (85 9%) was 
obtained from 4-<5-isoquinolylsulfanyl)-3-nitrobenzonitrile 200 mg (0.7 mmol), concentrated sulfuric acid 2 ml and 
OXONE (trademark) 600 mg (1.0 mmol). 

Melting point: 259-261 °C 

Mass spectrometry (m/z): 358 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.52(1 H.s), 8.67(1 H,d), 8.61 (1H,d). 8.56(1 H,d), 8.54(1 H.dd), 8.43(1 H,d), 8.38(1 H,s), 8.34(1 H dd) 8 21(1Hd) 
7.99(1 H.dd). 7.90(1 H,s). V ' '* " v ' ; * 

Infrared absorption spectrum v max (KBr) cm' 1 : 3450, 1680, 1540, 1320. 



Element analysis values (calculated as C 16 H 11 N 3 0 5 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


53.77 


3.10 


11.76 


8.97 
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(continued) 



Element analysis values (calculated as C 16 H n N305S) 




C(%) 


H(%) 


N(%) 


S(%) 


Found values 


54.09 


3.44 


11.46 


8.85 



Example 144 

5-(5-Chloro-2-nitrophenylsulfanyl)isoquinoline 

According to the method in Example 10, a mixture of 5-isoquinolinethiol 500 mg (3.1 mmol), DMF 10 ml. potassium 
carbonate 700 mg (5.1 mmol) and 4-chloro-2-fluoronitrobenzene 800 mg (5.0 mmol) was stirred at room temperature 
for 2 hours, and 5-(5-chloro-2-nitrophenylsulfanyl)isoquinoiine 910 mg (92.7%) was obtained. 



Melting point: 151-153 °C 

Mass spectrometry (m/z): 317 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) JJH1JJJX e OOMU » 

6 ' 9 49(1 H.s). 8.57(1 H.d). 8.44(1 H,d), 8.34(1 H,d). 8.30(1 H.dd), 7.92(1 H.d). 7.88(1 H.dd). 7.44(1 H.dd). 6.33(1 H,d). 
Infrared absorption spectrum v max (KBr) cm' 1 : 1580, 1560, 1510, 1330, 860, 820. 



Element analysis values (calculated as C 15 H9CIN 2 02S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


56.88 
56.85 


2.86 
2.87 


8.84 
8.85 


10.12 
10.11 



Example 145 

5-[5-(1H-1-imidazolyl)-2-nitrophenylsulfanyl)isoquinoline 

According to the method in Example 10, a mixture of 5-(5-chloro-2-nitrophenylsulfanyl)isoquinoline 630 mg (2.0 
mmol) DMF 5 ml, potassium carbonate 300 mg (2.2 mmol) and imidazole 140 mg (2.1 mmol) was stirred at 140 °C for 
3 hours, and 5-[5-(1H-1-imidazolyl)-2-nitrophenylsulfanyl)isoquinoline 340 mg (49.0%) was obtained. 

Melting point: 178-188 °C 
Mass spectrometry (m/z): 349 (M+1) 
Nuclear magnetic resonance spectrum (DMSO-d 6 ) 
6 : 9.45(1 H.d), 8.52(1 H.d). 8.43(1 H.d), 8.40(1 H.d) 
7.65(1 H.dd). 7.10(1 H.dd). 6.95(1 H.dd). 6.52(1 H.d). 
Infrared absorption spectrum v max (KBr) cm' 1 : 1580, 1500. 1330. 1300 



8.29(1H.dd). 7.92(1H.d). 7.85(1H.dd), 7.77(1 H,dd). 



Example 146 

5-(5-Chloro-2-nitrophenylsulfonyl)isoquinoline 

According to the method in Example 7 (b), 5-(5-chloro-2-nitrophenylsuifonyl)isoquinoline 160 mg (62.3%) was 
obtained from 5-(5-chloro-2-nitrophenylsulfanyl)isoquinoline 230 mg (0.7 mmol), concentrated su^uric acid 2 ml and 
OXONE (trademark) 900 mg (1 .5 mmol). 

Melting point: 162-168 °C 

Mass spectrometry (m/z): 349 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 9 54(1H s), 8.70(lH.d). 8.61(1H,d). 8.52(1H,dd), 8.51(1*8). 8.26(1H.d). 8.10-8.15(2H,m), 7.97(1H,dd). 
Infrared absorption spectrum v max (KBr) cm 1 : 3100. 1540, 1370, 1330, 1 160, 600. 
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10 



15 



20 



Element analysis values (calculated as C 15 H 9 CIN20 4 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


51.00 
50.74 


2.71 
2.49 


7.93 
7.58 


9.08 
9.16 



25 



Example 147 

5-[4-( 1 H-1 -imidazolyl)-2-nitrophenylsulfanyl)isoquinoline 

„^ C T d Jnn t0 *!! T eth0d in Examp,e 1 °' 3 mixture 0f 5-isoquinolinethiol 360 mg (2.2 mmol), DMF 9 ml, potassium 
carbonate 600 mg , > mmol) and 1 -(4-chloro-3.nitrophenylM H-imidazole 420 mg (2.0 mmol) was stirred at 1 00 *C for 
2.5 hours, and 5-[4.(lH-Mmidazolyl)-2-nitrophenylsulfany!)isoquinoline 680 mg (97.6%) was obtained. 

Melting point: 187-189 °C 

Mass spectrometry (m/z): 349 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 5 ) 

"os^H^'ass^Hd)'^' 8 ' 41 ° H ' d) ' 8 ' 3 ° (1H ' S) ' 8 ' 29(1Kd) ' ? ' 93(1H ' d) " 7 ' 86(1Kdd) ' 779(1H ^ 7 ^H.dd), 

Infrared absorption spectrum v max (KBr) cm" 1 : 1620, 1520, 1340, 1320. 1250. 



Element analysis values (calculated as C 18 H 12 N 4 0 2 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


62.06 
61.87 


3.47 
3.52 


16.08 
16.36 


9.20 
8.84 



35 Example 148 



5-[4-(1H-1-imidazolyl)-2-nitrophenylsulfonyl)isoquinoline 

40 ^n A o/r din9 M° t i, meth0 ? EXamP ' e 7 (b) ' 5 -r 4 -( 1 H-1-imidazolyl).2-nitrophenylsulfonyl)isoquinoline 140 mg 
40 (66.0%) was obtained from 5-[4.(1 H-1 -imidazoly.)-2-nitrophenylsulfanyl)isoquinoline 200 mg (0 6 mmol) concentrated 
sulfuric acid 2 ml and OXONE (trademark) 700 mg (1 . 1 mmol). conceniraiea 

Melting point: 243-245 °C 
Mass spectrometry (m/z): 381 (M+1) 
45 Nuclear magnetic resonance spectrum (DMSO-d 5 ) 

y.gToSy.^OH'r^' 861(1Kd) ' 8 ' 5?(1H ' d) ' '-S^ 53 ^^ 8 - 30(1Kd> ' «4(1H.dd). 7.99(1H,d). 
Infrared absorption spectrum v max (KBr) cm" 1 : 3100, 1610. 1550. 1 160, 1 130, 620. 



50 



Element analysis values (calculated as C 18 H 12 N 4 0 4 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


56.84 
56.78 


3.18 
3.24 


14.73 
15.02 


8.43 
8.12 
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Example 149 

5-{[4-Phenylsulfonyl)phenyl]sulfanyl}isoquinoline 

According to the method in Example 10, a mixture of 5-isoquinolinethiol 340 mg (2.0 mmol), DMF 10 ml, potassium 
carbonate 550 mg (4.3 mmol) and 1-chloro-(4-phenylsulfonyl)benzene 500 mg (2.0 mmol) was stirred at 140°C for 3 
hours, and 5-{[4-phenylsulfonyl)phenyl]sulfanyl}isoquinoline 710 mg (95.5%) was obtained. 

Melting point: 189-191 °C 

Mass spectrometry (m/z): 378 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.43(1H,s), 8.53(1 H,d). 8.34(1H,d), 8.15(1H,d), 7.87-7.91 (3H,m) ( 7.77-7.86(3H,m), 7.65(1H f dd), 7.58(2H,dd), 
7.15(2H,d). 

Infrared absorption spectrum v max (KBr) cm* 1 : 1580, 1310, 1160, 1080, 820, 615, 565. 



Element analysis values (calculated as 
Ci 2 Hi5N0 2 S 2 ) 




C(%) 


H(%) 


S(%) 


Theoretical values 


66.82 


4.01 


16.99 


Found values 


66.76 


3.84 


17.13 



Example 150 

5-{[4-Phenylsulfonyl)phenyl]sulfonyl}isoquinoline 

According to the method in Example 7 (b), 5-{[4-phenylsulfonyl)phenyl]sulfonyl}isoquinoline 410 mg (75.9%) was 
obtained from 5-{[4-phenylsulfonyl)phenyl]sulfanyl}isoquinoline 500 mg (1 .3 mmol), concentrated sulfuric acid 5 ml and 
OXONE (trademark) 1.63 g (2.7 mmol). 

Melting point: 192-195 °C 

Mass spectrometry (m/z): 410 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.46(1 H,s), 8.72(1 H,d), 8.63(1 H,d), 8.55(1 H,d). 8.24-8.27(3H,m), 8.15(1H,d), 7.94-7.97(3H,m) ( 7.69(1 H.dd), 
7.60(2H,dd). 

Infrared absorption spectrum v max (KBr) cm" 1 : 1320, 1160, 620, 580. 



Element analysis values (calculated as 
C 21 H 15 N0 4 S 2 .1/16H 2 0) 




C(%) 


H(%) 


S(%) 


Theoretical values 
Found values 


61.43 
61.64 


3.71 
4.00 


15.62 
15.45 



Example 151 

6-(5-isoquinolylsulfanyl)-3-nitro-2-pyridylamine 

According to the method in Example 10, a mixture of 5-isoquinolinethiol 300 mg (1 .9 mmol), DMF 10 ml, potassium 
carbonate 520 mg (3.7 mmol) and 2-amino*6-chloro-3-nitropyridine 300 mg (1 .9 mmol) was stirred at room temperature 
for 30 minutes, and 6-(5-isoquinolylsulfanyl)-3-nitro-2-pyridylamine 460 mg (86.7%) was obtained. 
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Melting point: 224-227 °C 

Mass spectrometry (m/z): 299 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.45(1 H,dd). 8.59(1 H.dd), . 8.38(1 H,d), 8.24(1H,dd), 8.07(1H,d), 7.99(1H,brs), 7.94(1 H,d), 7.82(1Hdd) 
5.84(1 H,d). 

Infrared absorption spectrum v max (KBr) cm" 1 : 3470, 1620, 1560, 1340, 1250. 



Element analysis values (calculated as 




Ci4HioN 4 0 2 S.1/4H 2 0) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


55.53 


3.49 


18.50 


10.59 


Found values 


55.37 


3.27 


18.40 


10.84 



Example 152 

6-(5-lsoquinolylsulfonyl)-3-nitro-2-pyridylamine 

According to the method in Example 7 (b), 6-(5-isoquinolylsulfonyl)-3-nitro-2-pyridylamine 210 mg (66.0%) was 
obtained from 6-(5-isoquinolylsulfanyl)-3-nitro-2-pyridylamine 200 mg (0.7 mmol), concentrated sulfuric acid 2 ml and 
OXONE (trademark) 620 mg (1.0 mmol). 

Melting point: 208-212 °C 
. Mass spectrometry (m/z) : 33 1 (M+ 1 ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

8 : 9.68(1 Ks), 8.76(1H,dd). 8.71(1H,d), 8.69(1H,d), 8.65(1H,d), 8.60(1H,d), 8.10(1H,brs), 8.06(1Hdd) 
7.52(1H,dd). ' 
Infrared absorption spectrum v max (KBr) cm" 1 : 3450, 1630, 1340, 1260, 1 120, 600. 



Element analysis values (calculated as 
Ci4H 10 N 4 O4S.2/3H 2 SO4) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


42.49 


2.89 


14.16 


13.51 


Found values 


42.55 


3.00 


14.14 


13.39 



Example 153 

6-(5-lsoquinolylsulfanyl)-2,3-pyridinediamine 

According to the method in Example 3, 6-(5-isoquinolylsulfanyl)-2,3-pyridinediamine 250 mg (97.7%) was obtained 
from 6-(5-isoquinolylsulfanyl)-3-nitro-2-pyridylamine 300 mg (1 .0 mmol), concentrated hydrochloric acid 5 ml and stan- 
nous chloride dihydrate 800 mg (3.5 mmol). 

Melting point: 198-199 °C 

Mass spectrometry (m/z): 269 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.32(1H,d). 8.53(1H,d), 8.02(1H,d). 7.99(1H,d), 7.66(1H,d), 7.60(1H,dd). 6.63(1H,d), 6.34(1H,d), 5.68(2H s) 
4.88(2H,s). 

Infrared absorption spectrum v max (KBr) cm' 1 : 3420, 1620, 1460. 
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Element analysis values (calculated as C 14 H 12 N 4 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


62.66 
62.83 


4.51 
4.72 


20.88 
20.72 


11.95 
12.02 



Example 154 

5-(5-lsoquinolylsulfanyl)-2-methyl-1(3)H*imidazo[4,5-b]pyridine 

According to the method in Example 91, 5-(5-isoquinolylsulfanyl)-2.methyl-1(3)H-imidazo[4,5-b]pyridine 150 mg 
(65.5%) was obtained from 6-(5-isoquinolylsulfanyl)-2,3-pyridinediamine 200 mg (0.8 mmol), acetic acid 0.3 ml and 6N 
hydrochloric acid 4.5 ml. 

Melting point: 189-193 °C 

Mass spectrometry (m/z): 293 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.39(1KS), 8.51(1H,d). 8.26(1H t d), 8.10(lH,d), 7.97(1H,d), 7.76(1H,d), 7.72(1H,d), 6.86(1H,d). 
Infrared absorption spectrum v max (KBr) cm* 1 : 1620, 1400, 1260, 830. 



Element analysis values (calculated as 




C 16 H 12 N4S.1/8H 2 0) 








C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


65.23 


4.19 


19.02 


10.88 


Found values 


65.12 


4.51 


18.91 


10.65 



Example 155 

7-(5-lsoquinolylsulfanyl)-2-mehtyl-6-nitro-3,4-dihydro-4-quinazolinone 

According to the method in Example 10, a mixture of 5-isoquinolinethiol 150 mg (0.9 mmol), DMF 5 ml, potassium 
carbonate 250 mg (1.8 mmol) and 7-chloro-2-methyl-6-nitro-3,4-dihydro-4-quinazolinone 200 mg (0.8 mmol) was 
stirred at room temperature for 2 hours, and 7-(5-isoquinolylsulfanyl)-2-mehtyl-6-nitro-3,4-dihydro-4-quinazolinone 260 
mg (83.7%) was obtained. 

Melting point: >270 °C 

Mass spectrometry (m/z): 365 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.48(1H,S), 8.83(1H,s), 8.54(1Kd), 8.44(1H,d). 8.30(1H,d). 7.95(1H,d). 7.88(1H,dd), 6.37(1H,s). 2.18(3H,s). 
Infrared absorption spectrum v max (KBr) cm" 1 : 1700, 1600, 1360, 1340. 



Element analysis values (calculated as 




C 18 Hi2N403S.1/2H 2 0) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


57.90 


3.51 


15.01 


8.59 


Found values 


57.83 


3.15 


15.35 


8.42 
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Example 156 



7-(5-lsoquinolylsulfonyl)-2-mehtyl-6-nitro-3,4-dihydro-4-quinazolinone 



an AC ?« * e T h0d Example 7 {b) ' 7 '( 5 - is «I uino| y | sulfonyl).2-mehtyl-6-nitro-3,4-dihydro-4-quinazolinon e 
80 mg (58.2%) was obtained from 7-(5-isoquinolylsulfanyl)-2-mehtyl-6-nitro-3,4-dihydro-4<,uinazolinone 120 mg (0 3 
mmol), concentrated sulfuric acid 1 .5 ml and OXONE (trademark) 400 mg (0.7 mmol). 

Melting point: >270 °C 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

5 : 9.53(1 H,s), 8.68(1 H.d). 8.62(1 H,d), 8.61 (1H,s). 8.58(1 H.d), 8.38(1 H.s), 8.21 (1H.d), 7.98(1 H,dd), 2 42(3Hs) 
Infrared absorption spectrum v max (KBr) cm" 1 : 1690. 1610, 1540, 1360, 1340 1 130 



Element analysis values (calculated as 




Ci 8 H 12 N405S.1/4H 2 0) 






C(%) 


H(%) 


N(%) ■ 


S(%) 


Theoretical values 


53.93 


3.14 


13.98 


8.00 


Found values 


53.70 


3.18 


13.61 


8.16 



Example 157 



5-(5-lsoquiholylsulfanyl)-2-nitrobenzonitrile 



According to the method in Example 10, a mixture of 5-isoquinolinethiol 1.20 g (7.4 mmol), DMF 40 ml, potassium 
carbonate ,2 00 g (1 4.5 mmol) and 5-chloro-2-nitrobenzonitrile 1 .30 g (7.1 mmol) was stirred at room temperature for 2 
hours, and 5-(5-isoquinolylsulfanyl)-2-nitrobenzonitrile 2.14 g (97.8%) was obtained. 

Melting point: 177-180 °C 

Mass spectrometry (m/z): 308 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6:9.47(1H,s), 8.58(1 H,d). 8.41 (1H,d), 8.26(1 H.dd), 8. 15(1 H.d), 7.93(1 H.d), 7.91 (1H,d), 7.85(1 H,dd), 7.20(1 H dd) 
Inf rared absorption spectrum v max (KBr) cm" 1 : 2030, 1560. 1515 1330 ' 



Element analysis values (calculated as C 16 H 9 N 3 0 2 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


62.53 
62.36 


2.95 
2.94 


13.67 
13.75 


10.43 
10.47 



Example 158 



2-Amino-5-(5-isoquinolylsulfanyl)benzonitrile 

According to the method in Example 3, 2-amino-5-(5-isoquinolylsulfanyl)ben 2 onitrile 220 mg (49.2%) was obtained 
from 5- 5HSoqu.n^Isulfanyl).2-nitrobenzonitrile 500 mg (1.6 mmol), concentrated hydrochloric acid 15 ml and stan- 
nous chloride dihydrate 1 .30 g (5.8 mmol). «i, u mi d nu sian 

Melting point: 197-201 °C 

Mass spectrometry (m/z) : 278 (M+1 ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.33(1 H,d), 8.58(1 H,d), 7.98-8.02(2H,m), 7.56-7.63(2H,m), 7.41 (1H,d), 7.39(1 H,d), 6.84(1 H,d), a47(2H,s). 
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Infrared absorption spectrum v max (KBr) cm" 1 : 3450. 2200, 1650. 1500, 1260. 



Element analysis values (calculated as C 16 H 11 N 3 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


69.29 


4.00 


15.15 


11.56 


Found values 


68.92 


3.97 


15.09 


11.49 



Example 159 

7-(5-lsoquinolylsulfanyl)-1,2 l 3,4-tetrahydro-9-acrydinylamine 

A mixture of 2-amino-5-(5-isoquinolylsulfanyl)benzonitrile 150 mg (0.5 mmol), cyclohexanone 1 ml and zinc chlo- 
ride 75 mg (0.5 mmol) was stirred overnight at 100 °C. To the reaction mixture, 0.5 N sodium hydroxide was added, and 
the mixture was extracted with ethyl acetate. The organic layer was washed with water and saturated sodium chloride, 
dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting residue was crystallized 
from methanol-ether, and 7-(5-isoquinolylsulfanyl)-1 ( 2,3,4-tetrahydro-9-acrydinylamine 58 mg (30.0%) was obtained. 



Melting point: 248-254 °C 

Mass spectrometry (m/z): 358 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.35(1 H.d). 8.57(1 Hd). 8.51(1H,d), 8.08(1 H,d). 8.05(lH,d), 7.55-7.62(3H,m), 7.32(1H,dd). 6.47(2H,s). 
2.80(2H,dd), 2.52(2H,dd), 1.79(4H,m). 

Infrared absorption spectrum v max (KBr) cm" 1 : 3460, 1650, 1560, 1480, 1370, 810. 



Element analysis values (calculated as 
C22H19N3S.I/4H2O) 





C(%) 


H(%) 


S(%) 


Theoretical values 
Found values 


73.00 
72.86 


5.43 
5.57 


8.86 
8.74 



Example 160 

5-[(5-Nitro-2-pyridyl)-sulfanyl)isoquinoline 

According to the method in Example 10, a mixture of 5-isoquinolinethiol 1.12 g (6.9 mmol), DMF 20 ml, potassium 
carbonate 1.92 g (13.9 mmol) and 2-chloro-5-nitropyridine 1.00 g (6.3 mmol) was stirred at 100 °C for 2 hours, and 5- 
[(5-nitro-2-pyridyl)-sulfanyl)isoquinoline 1 .40 g (78.4%) was obtained. 



Melting point: 115-117 °C 

Mass spectrometry (m/z): 284 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

5 :9.46(1H.s). 9.11(1H,d), 8.57(1H,d), 8.40(1H.d). 8.32(1H,dd), 8.26(1H,dd). 7.91(1H,d), 7.84(1H,dd), 7.05(1H,d). 
Infrared absorption spectrum v max (KBr) cm" 1 : 1590, 1570, 1510, 1350. 



83 



EP0 855 391 A1 



10 



15 



20 



Element analysis values (calculated as C 14 H 9 N30 2 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


59.35 
59.33 


3.20 
3.55 


14.83 
14.96 


11.32 
11.33 



Example 161 

5-[(5-Nitro-2-pyridyl)-sulfonyl)isoquinoline 

According to the method in Example 7 (b), 5-[(5-nitro-2-pyridyl)-sulfonyl)isoquinoline 50 mg (47.6%) was obtained 
from 5-[5-nitro-2-pyndyl)-sulfanyl)isoquinoline 100 mg (0.4 mmol). concentrated sulfuric acid 1 ml and OXONE (trade- 
mark) 430 mg (0.7 mmol). v 

Melting point: 186-190 °C 

Mass spectrometry (m/z): 316 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.49(1 H,s), 9.34(1 H,d), 8.89(1 H.dd), 8.75(1 H.dd), 8.66(1 Kd), 8.65(1 H,d). 8.61 (1 H,d), 8.30(1 H,d). 7 99(1 H dd) 
Infrared absorption spectrum v max (KBr) cm' 1 : 1600, 1530, 1360, 1310, 1160, 1100. 



25 



30 



35 



45 



50 



Element analysis values (calculated as C 14 H 9 N 3 0 4 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


53.33 
53.25 


2.88 
3.05 


13.33 
13.21 


10.17 
9.79 



Example 162 



N1-{4-chloro-2-(ethylcarboxamide)-5-[(8-nitro-6-isoquinolyl)sulfanyl]phenyl}propanamide 

The following reference shows synthesis of starting materials for producing the title compounds. 
40 Reference example 1 : 

4-Chloro-2-nitro-5-thiocyanatoaniline 



a folT n ? °' bromine 7 00 9 j n methanol was added dropwise to a suspension 8 ml of 4-chloro-2-nitroaniline 
6.61 g (38.3 mmol) and ammonium thiocyanate 7.00 g (92.0 mmol) in methanol, and the mixture was stirred for 2 hours 
at room temperature. The reaction mixture was poured into ice water and alkalized with 4N sodium hydroxide and the 
precipitated crystals were filtered. The crystals were washed with water and with ether and dried under reduced pres- 
sure, and 4-chloro-2-nitro-5-thiocyanatoaniline 7.88 g (89.6%) was obtained. 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 
6 : 8.41(1H,s), 7.91(2H,s), 7.30(1 H,s). 



Reference example 2: 

55 4-Chloro-2-nitro-5-thiocyanato-1,2-benzenediamine 

4-Chloro-2 ; nitro-5-thiocyanatoaniline 7.85 g (34.2 mmol) was suspended in concentrated hydrochloric acid 25 ml stan- 
nous chloride dihydrate 53.2 g (236 mmol) was added, and the mixture was stirred at room temperature for 2.5 hours. 
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4N sodium hydroxide was added to alkalize, and the mixture was extracted with ethyl acetate. The organic layer was 
washed with saturated sodium chloride, dried over anhydrous magnesium sulfate and concentrated under reduced 
pressure. The resulting residue was purified by silica gel column chromatography, and 4-chloro-2-n.tro-5-thiocyanato- 
1 ,2-benzenediamine 3.55 g (52.0%) was obtained. 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 
8 : 6.83(1 H.s), 6.67(1 H.s). 5.35(2H,s), 4.96(2H,s). 

Reference example 3: 

N1-[4-chloro-2-(ethylcarboxamide)-5-thiocyanatophenyl]propanamide 

Anhydrous propionic acid was added to a solution of 4-chloro-2-nitro-5-thiocyanato-1.2-benzenediamine 2.73 g 
(13 7 mmol) in pyridine, and the mixture was stirred overnight at room temperature. The reaction mixture i was poured 
into ice water, and the precipitates were collected and washed with water and with ether, N1-[4-chloro-2-(ethylcarbox- 
amide)-5-thiocyanatophenyl]propaneamide 4.07 g (95.6%) was obtained. 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

8 : 9.46(2H,s), 8.06(1H,s), 8.01(1H,s), 2.37-2.42(4H,m). 1.07-1 10(6H,m). 

Reference example 4: 

N 1 -[4-chloro-2-(ethynlcarboxamide) -5-sulfanylphenyl]propanamide 

Sodium borohydride 280 mg (6.6 mmol) was added to a DMF solution of N1-[4-chloro-2-(ethylcarboxamide)-5-thi- 
ocyanatophenyllpropaneamide 2.00 g (6.4 mmol), and the mixture was stirred for 1 hour at room temperature. The 
reaction mixture was poured into ice water, acidified with 1N hydrochloric acd, and extracted with ethyl acetate. The 
organic layer was washed with saturated sodium chlorid, dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure, and N1-[4-chloro-2-(ethylcarboxamide)-5-sulfanylphenyllpropanamide 1.40 g (76.2 /<,) was 

obtained. 

Nuclear magnetic resonance spectrum (DMSO-d 5 ) 

8 : 9.24(1 H,s), 9.22(1 H.s), 7.73(1 H.s), 7.66(1 H,s), 5.77(1 H,s), 2.33-2.36(4H,m), 1.05-1.09(6H,m). 

According to the method in Example 10, a mixture of Nl-[4<hloro-2-(ethylcarboxamide)-5-sulfanylphenyllpropan- 
=mide 500 mg (1 7 mmol), DMF 17 ml. potassium carbonate 480 mg (3.5 mmol) and S-chloro-S-nitro.soqu.noline 360 
: ig (1.7 mmol) was stirred at room temperature for 1 hour, and N1-{4. C hloro-2-(ethylcarboxamide)-5-[(8-nitro-6-isoqu.- 
nolyl)sulfanyl]phenyl}propaneamide 660 mg (83.2%) was obtained. 

Melting point: 197-199 "C 

Mass spectrometry (m/z): 459 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) ,„„,„., x ,o-»,u,n 

8 : 9.89(1KS). 9.47(1H,s), 9.44(1H,s). 8.81(1H.d), 8.37(1H,d). 8.21(1H.d), 8.11(1H,s). 7.90(1H,s). 7.27(1H,d), 

2.42(4H,q). 1.10(3H,t), 1.04(3H,t). 

Infrared absorption spectrum v max (KBr) cm" 1 : 1700. 1660. 1520. 1380. 



Element analysis values (calculated as C 2 iH 19 CI 


N4O4S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 
Found values 


54.96 
54.96 


4.17 
4.22 


12.21 
12.17 


6.99 
6.81 
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Example 163 



6(5)-Chloro-2-ethyl-5(6)-[(8-nitro-5-isoquinolyl)sulfanyl)]-lH-benzo[d]imida20le 

5 zol^S^™ f 7 l h 5 e or h0d in M Xa ^ ,e / 2 ' 6(5 )- ch,oro - 2 - eth y | -5(6)-[(8-nitro-5.isoquinolyl)sulfanyl]-l H-benzo[d]imida- 
zoe 420 mg (78.2%) was obtaned from N1.{4-chloro-2-(ethylcarboxamide)-5-[(8-nitro-6-is(iLnol y l)sulfanLhe- 
nylJpropanam.de 640 mg(l .4 mmol) and 6N hydrochloric acid 25 ml. no, yi ,suiianyijpne 

Melting point: 133-137 °C 
'o Mass spectrometry (m/z): 385 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

8 : 9-89(1 H.s). 8 80(1 H,d), 8.27(1 H.d), 8.23(1H,d). 7.92(1 H.s). 7.87(1H.s). 7.01(1 H.d). 2.87(2H q) 1 32(3Ht) 
Infrared absorption spectrum v max (KBr) cm" 1 : 1520, 1320 1270 850 i-^(3H,t). 



15 



20 



Element analysis values (calculated as 




Ci 8 H 13 CIN 4 0 2 S.H 2 0) 








C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


53.67 


3.75 


13.92 


7.96 


Found values 


53.56 


3.85 


13.95 


8.00 



25 Example 164 

6(5)-Chloro-2-ethyl-5(6)-[(8-nitro-5-isoquinolyl)sulfonyl)]-1H-benzo[d]imidazole 

™ k A ?!v rd i 9 !° the m6th0d in Examp,e 7 < b >' 6 ( 5 )-chloro-2-ethyl-5(6)-[(8-nitro-5-isoquinolvl)sulfonvhl-lH 
so benzod imidazole 150 mg (67.4%) was obtained from 6(5)-ch.oro-2-eth I-5 6 - 8-nitro-5- Z no S ' 
benzo[d]imidazo,e 200 mg (0.5 mmol), concentrated sulfuric acid 2 ml and Uj-n^^fiS,!"' 

Mass spectrometry (m/z) : 41 7 (M+1 ) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

^ 9 ■ 6 H (1 ^!■ S, • 8 : 84(1Kd) ' 8 72 ( 1H -d). 8.68(1 H,s). 8.56(1 H.d). 8.29(1 H.d). 7.67(1 H.s). 2.90(2Hq) 1 32(3H t) 
Infrared absorpt.cn spectrum v max (KBr) cm 1 : 1620, 1540. 1320, 1140, 820. 



Element analysis values (calculated as 




Ci 8 H 13 CIN404S.1/2H20) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


50.77 


3.31 


13.13 


7.53 


Found values 


50.73 


3.45 


12.99 


7.25 



Example 165 



so 2-Cyclopentyl-5(6)-(5-isoquinolylsulfanyl)-6(5)-nitro-1H-benzo[d]imidazole 

c .oZSpT r aS H ° bta ned f T 4 -(5-isoquino.ylsulfany,).nitro-1.2-benzenediamin e 500 mg (1.6 mS 6N h y S 
chloric acid 20 ml and cyclopentylcarboxylic acid 1 .83 g (16.0 mmol). 



Melting point: 234-238 °C 

Mass spectrometry (m/z): 391 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 



RNisnnnrv ^cd mcc^<>. 1 
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5 : 9.43(1 H,s). 8.52(1 H.d). 8.39(1 H,s). 8.35(1 H.d), 8. 16(1H.d), 7.94(1 H.d). 7.81(1H.dd). 3.22(1 H.tt). 1.96- 
2.01 (2H,m). 1.58-1.82(2H,m). 

Infrared absorption spectrum v max (KBr) cm" 1 : 1630, 1510. 1460. 1310, 830. 



Element analysis values (calculated as 




C 2 iH l8 N 4 0 2 S.1/4H 2 0) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


63.86 


4.72 


14.19 


8.12 


Found values 


63.93 


4.70 


14.09 


8.35 



Example 166 

6(5)-Chloro-2-cyclopentyl-5(6)-(5-isoquinolylsulfanyl)-1H-benzo[d]imidazole 

According to the method in Example 91, 6(5)-chloro-2-cyclopentyl-5(6)-(5-isoquinolylsulfanyl)-1H-benzo[d]imida- 
zole 3.50 g (50.6%) was obtained as powder from 4-chloro-5-(5-isoquinolylsulfanyl)-1.2-benzenediamine 5.49 g (18.2 
mmol), 6N hydrochloric acid 60 ml and cyclopentylcarboxylic acid 3.69 g (32.3 mmol). 

Melting point: 228-230 °C 

Mass spectrometry (m/z): 380 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

6 : 9.39(lH,s), 8.57(1H,d), 8.15(1H,d), 8.00(lH,d), 7.65-7.71 (3H,m), 7.17(1H,s), 1.62-2.01 (8H,m). 
Infrared absorption spectrum v max (KBr) cm 1 : 1620, 1450, 830. 



Element analysis values (calculated as C 2 iH 18 CIN 3 S) 




C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


66.39 


4.78 


11.06 


8.44 


Found values 


66.47 


4.91 


11.18 


8.58 



Example 167 

2-(Cyclopentylmethyl)-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 

According to the method in Example 91, 2-(cyclopentylmethyl)-5(6)-(5-isoquinolylsulfonyl)-1H-benzo[d]imidazole 
2.96 g (75.5%) was obtained from 5-(5-isoquinolylsulfonyl)-1,2-benzenediamine 3.00 g (10.0 mmol), cyclopentylacetic 
acid 5.0 ml (39.9 mmol) and 6N hydrochloric acid 50 ml. 

Mass spectrometry (m/z): 392 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 6 ) 

5 : 9.43(1H,s), 8.67(1H,d), 8.63(lH,d), 8.47(1H.d). 8.43(1H,d), 8.16(1H,s), 7.92(1H,dd). 7.72(1H,dd), 7.61(1H,d), 
2.80(2H,d), 2.29-2.35(1 H,m), 1.45-1 .69(6H,m), 1.19-1.23(2H,m). 
Infrared absorption spectrum v max (KBr) cm' 1 : 1620, 1310, 1 130, 630. 
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Element analysis values (calculated as 




C22H21N3O2S.I/4H2O) 






C(%) 


H(%) 


N(%) 


S(%) 


Theoretical values 


66.72 


5.47 


10.61 


8.10 


Found values 


66.65 


5.75 


10.39 


8.19 



Example 168 

2-(Cyclopentylmethyl)-5(6) -(5-isoquinolylsulfonyl)-6(5)-nitro- 1 H-benzo[d]imidazole 

According to the method in Example 52 (b), 2-(cyclopentylmethyl)-5(6)-(5-isoquinolylsulfonyl)-6(5)-nitro-1H- 
benzod.m.dazole 520 mg (17.3%) was obtained from 2-(cyclopentylmethyl)-5(6)-(5-isoquinolylsulfonyl)-1H- 
benzo[d]imidazole 2.70 g (6.9 mmol). fuming nitric acid 2.5 ml and concentrated sulfuric acid 25 ml. 

Mass spectrometry (m/z): 437 (M+1) 
Nuclear magnetic resonance spectrum (DMSO-d 6 ) 
6 : 9.71(1H,s), 8.72(1H,d), 8.66(1H,d), 8.61(1H,s) 
2.40(1 H,m). 1.50-1.74(6H,m), 1.23-1.27(2H.m). 
Infrared absorption spectrum v max (KBr) cm -1 : 1550. 1350, 1 140 

Example 169 



8.54(1H,dd). 8.31(1 H,d), 8.01(1 H.dd), 2.95(1H.d), 2.37- 



6(5)-Chloro-2-ethyl-5(6)-[(8-amino-5-isoquinolyl)sulfonyl]-1H-benzo[d]imidazole 

According to the method in Example 3. 6(5)-chloro-2-ethy|.5(6)-[(8-amino-5-isoquinolyl)sulfonyl]-l H-benzo[d]imi- 
dazole 55 mg (16.9%) was obtained from 6(5)-chloro-2-ethyl-5(6)-[(8-nitro-5-isoquinolyl)sulfonyl]-1 H-benzo[dlimidazole 
350 mg (0.8 mmol), concentrated hydrochloric acid 10 ml and stannous chloride dihydrate 1.02 g (4.5 mmol). 

Mass spectrometry (m/z): 387 (M+1) 

Nuclear magnetic resonance spectrum (DMSO-d 5 ) 

6 : 9.52(1H,s), 8.50(1H,s), 8.38(1H,d), 8.33(1H,d), 7.91(1H,d). 7.57(1H,s), 7.48(2H.s). 2.88(2H,q), 1.32(3H.t). 
Example 170 

Suppressive effect on colchicine-induced neuronal cell death 

To examine the possible effect on neuronal apoptosis. we estimated suppressive effect by using a model of colch- 
■cine^duced neuronal cell death (Nakagawa-Yagi. Biochemical and Biophysical Research Communications Vol 199 
PP807-817 (1994)) to study the effect for neuron apoptosis. Human neuroblastoma SH-SY5Y cells (3x10 5 /60mm cul- 
ture dish) were respectively poured into Dulbecco's modified Eagle's medium containing 10% fetal calf serum and 
retinoic acid (10 uM) was added the next day to cultivate for 5 days. Five days later, the medium was changed to Dul- 
beccos modified Eagle's medium containing 10% fetal calf serum and compounds of the present invention After cul- 
tunng for 30 mm. colchicine (1 M M) was added and cultured for 3 days. Cell death was quantified by the release of LDH 
(lactate dehydrogenase) into the culture medium solution. The results were shown in Figure 1 Date are expressed as 
a percent inhibit.on for the amount of LDH release induced by colchicine. By adding the compounds of the present 
invention, it was confirmed that neuronal cell death was remarkably inhibited. 

Example 171 

Suppressive effect on 6-hydroxydopamine (6-OHDA)-inducing neuronal cell death 

Data were obtained using 6-OHDA (200 M M) instead of colchicine in Example 1 70. The results were shown in Fig- 
ures 2-4. Data are expressed as a percent inhibition for the amount of LDH release induced by 6-OHDA. By adding the 
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compounds of the present invention, it was confirmed that neuronal cell death was remarkably inhibited. 
Tthe foling the compound of the present invention in Examp.es are shown by formu.a, 
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Example 98 Example 99 
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Example 123 Example 123 
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Example 151 Example 153 Example 154 




Example 152 




Example 155 Example 156 
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Example 160 Example 161 Example 162 




NHC0C 2 H S 
NHCOC 2 H 5 



Industrial Applicability 

As shown in the above results, new isoquinoline derivatives and their pharmaceuticaily acceptable acid addition 
salts can be provided by the present invention. The new isoquinoline derivatives and their pharmaceuticaily acceptable 
acid addition salts of the present invention have inhibitory activity on neuronal cell death (apoptotic cell death-type) 
caused by excessive apoptosis in a nervous system and they are useful for prevention or treatment of neurodegenera- 
tive disorders such as Alzheimer's disease, Parkinson's disease, Huntington's chorea and amyotrophic lateral sclerosis, 
cerebral ischemic injury such as stroke, and peripheral neutropathy in diabetes mellitus. 

Claims 

1 . A new isoquinoline derivative and pharmaceuticaily acceptable acid addition salt thereof represented by the follow- 
ing general formula (I). 
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wherein Ar shows an aromatic ring or a heterocycle which may be substituted, n shows 0, 1 or 2, and R 1 shows a 
substituted group selected from hydrogen, nitro and amino. 

A new isoquinoline derivative and pharmaceutical^ acceptable acid addition salt thereof as claimed in claim 1, 
wherein Ar is selected from following aromatic ring: 



R 2 




wherein R 2 -R 10 show the same or different substituted groups selected from the group of hydrogen, nitro, amino, 
lower alkyl amide, aryl amide, lower aikyl amino, aryl amino, aralkyl amino, carbamoyl, hydroxy, cyano, lower alkyl 
substituted by halogen, aryl sulfonyl, aryl sulfonamide, imidazol, tetrazole, pyrrole, and halogen atom; in the above, 
a lower alkyl means a straight or branched alkyl group having any one of 1 to 6 carbon atoms; halogen means flu- 
orine, chlorine, bromine or iodine; aryl means a phenyl group which may be substituted; aralkyl means a phenyl 
lower alkyl group which may be substituted. 

A new isoquinoline derivative and pharmaceutical^ acceptable acid addition salt thereof as claimed in claim 1 , 
wherein Ar is selected from following bicyclic compounds: 
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wherein X shows NhLO or S, R 11 -R 37 show the same or different substituted groups selected from the group of 
hydrogen, lower alkyl, lower alkyl substituted by halogen atom, aryl, aralkyl, nitro, amino, cyr- - and halogen atom. 

A new isoquinoline derivative and pharmaceutical^ acceptable acid addition salt thereof as claimed in claim 1, 
wherein Ar is selected from following benzimidazole group: 




wherein R 38 -R 47 show the same or different substituted groups selected from the group of hydrogen atom, lower 
alkyl, cycloalkyl, lower alkyl substituted by halogen, aryl, aralkyl, nitro. -NR 48 R 49 , -NHC0 2 R 5 °, hydroxy, cyano and 
halogen atom, A shows a substituted group selected from a single bond or lower alkylene, and R 48 -R 50 show the 
same or different substituted groups selected from hydrogen atom or lower alkyl; in the above, cycloalkyl means a 
cycloalkyl group having any one of 3 to 7 carbon atoms, and lower alkylene means a straight or branched alkylene 
group having any one of 1 to 6 carbon atoms. 

A new isoquinoline derivative and pharmaceutical^ acceptable acid addition salt thereof as claimed in claim 1, 
wherein Ar may be substituted by the following groups. 




wherein R -R show the same or different substituted groups selected from the group of hydrogen, lower alkyl, 
lower alkyl substituted by halogen atom, aryl, aralkyl, nitro, amino, cyano and halogen atom; R 51 and R 52 show sub- 
stituted groups that may be formed a single ring or a polycylic ring put together. 
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Fig. 1 
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30 

Concentration (/J.M) 

S Example 3 

4- (5-Isoquinolylsulfonyl)aniline 
M Example 48 

5(6)K5-IsoquinolyLsulfanyl)-2-methyl-lH-benzo[d]imidazole 

0 Example 52 

5(6)-(5-Isoquinolylsulfonyl)-2-methyl-6(5)-nitro-lH-b€nzo[d]iniidazole 
Q Example 59 

5(6)-(54soquinolylsulfonyl)-2-methyl^H-benzo[d]imidazole-6(5)-carbonitri]e 
0 Example 73 

2-Ethyl-5(6)-(5-isoquinolyl5ulfonyl)-6(5)-nitro-lH-benzo[d]imidazole 

□ Example 75 

6(5)-ChIoro-2-ethyl-5(6)-(5-isoquinolylsulfonyl)-lH-benzo[dlimidazole 
■ Example 99 

5- (54soquinolylsulfonyl)-6-nitro-2.3-dihydro4H-benzo[d]irnidazol-2.one 

□ Example 108 
5(6)-(5-Isoquinolylsulfanyl)-4(7).iutro-lH-benzo[d][L2,3]triazole 

£j Example 127 

6(5)-Chloro-2<yclobutyl-5(6)-(5-isoquinolylsulfonyl)-lH-benzo[d]inudazole 
g Example 134 

6(5)-Bromo-5(6)-(5-isoquinolyl5ulfonyl)-2-methyl-iH-benzo[d]imidazole 

[Q Example 135 

6(5)-Bromo-2-ethyl-5(6)-(5-isoquinolyl5ulfonyl)-lH-benzo[d]imidazoLe 
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V 

Fig. 2 

80 1 — 




1 10 

Concentration (juM) 



3 


Example 11 




4'(5-l5oquinolylsulfonyl)-3-mtroaniline 


m 


Example 12 




5-[2-N*itro-4-(pyrrol-l-yl)phenylsulfonyl]isoquinoline 




Example 52 




5(6)-(5-Isoquinolylsulfonyl)-2-methyl-6(5)-nitro-lH-benzo[d]ijiiida2ole 


□ 


Example 56 




6(5)-Fluoro-5(6)H5-isoquinolylsulfonyl)-2"methyl-lH-benzo[d]imidazote 




Example 58 




6(5)-Chloro-5(6)-(5-isoquinolyi5ulfonyl)-2-methyl4H-benzo[d]imidazole 


□ 


Example 59 




5(6)-(5-Isoquinolylsidfon>4)-2-methyl-lH^ 


■ 


Example 73 




2-Ethyl-5(6)-(5-isoquinolylsulfonyl)-6(5)-nitro-lH-benzo[d]imidazole 


□ 


Example 75 




6(5)-Chloro-2-echyl-5(6)-(5-isoquinolylsulfonyl)-lH-benzo[d]imidazole 


□ 


Example 78 




5(6)-(545oquiaolyl5ulfonyl)-6(5)-mtro-2-propyl-lH-benzo(d]irnidazole 




Example 78 




5(6)-(5-isoquinolylsulfonyl)-7(4)-nitro-2-propyl-lH-benzo(d]imidazole 
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V 

Fig. 3 

80i 1 




Concentration (/zM) 



□ 


Example 80 




6(5)-Chloro-5(6)-(5-isoqumolylsulfonyl)-2-propyl-lH-benzo[d]ijnida2ole 


u 


Example 82 




2-Isopropyl-5(6)-(5-isoquinolylsulfonyl)-lH-ben2o[d]iinidazole 




Example 83 




2-Isopropyl-5(6)-(5-isoquinolylsulfonyl)-6(5)-nitro-lH-ben2o[d]imidazole 


□ 


Example 88 




6(5).Chloro-5(6)-(5-isoquinolylsulfonyl)-2-phenyl-lH-benzo[d]imidazole 




Example 94 




2-Cyclobutyl-5(6)-(5-isoquinolylsulfonyl)-lH-benzo[d]imidazole 


□ 


Example 95 




2-Cyclopentyl-5(6)-(5-isoquinolylsulfonyl)-lH-benzo[d]imidazole 


■ 


Example 96 




2-Cyclohexyl-5(6)-(5nsoquinolyl5ulfonyl)-lH-benzo[d]imidazole 


□ 


Example 97 




2-Cycloheptyl-5(6)-(5-isoquinolylsulfonyl)-lH-benzo[d]imidazole 


□ 


Example 114 




2.3-Diphenyl-6-(5-isoquinolylsulfonyl)quinoxaline 


m 


Example 123 




2-Cyclohex>*l-5(6)-(54soquinolylsulfonyl)-6(5)-nitro-lH-benzo[d]imidazole 
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Fig. A 



80 




1 10 

Concentration (/zM) 

Example 124 

2-Cyclopentyl-5(6)-(5-isoquinolylsulfony^ 
Example 125 

6(5)-Chloro-2^yclohex>'l-5(6)-(5-isoquinolylsulfonyl)-lH-benzo[d]irruda2ole 
Example 126 

6(5)-Chloro-2-cyclopentyl-5(6)-(5-i5oqum 
Example 127 

6(5)-Chloro-2^yclobutyI-5(6)-(5-i5oquinolylsuhonyl)-lH-benzo[d]imidazole 
Example 134 

6(5)-Bromo-5(6)-(5-isoquinolyl5ulfonyl)-2*methyl-lH-benzo[d]unidazole 
Example 135 

6(5)-Bromo-2^thyl-5(6)-(5-i5oquinolylsulfonyl)-lH-benzo[d]unidazole 
Example 136 

6(3)-Bromo-2<yclohexyl-5(6)-(5-isoquinolylsu^ 
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